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WHEREIN 


The Principles laid down there, are cleared from ſome 
Objections; and the Government of the Deity in 
the material World is vindicated, or ſhewn not to 
be carried on by Mechaniſm and ſecond Cauſes. 
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ture of the Human Soul. 


Quicquid nos meliores beatioreſque facturum eft, aut in aperto, 
aut in proximo, poſuit natura. Seneca. 


—»— 


LONDON: 

Printed for the Author, and Sold by A. MILL AR, 

over-againſt Catharine-ſtreet in the Strand, | 
M.DCC.L. 


Ws 


. 


[ü J 
To JoHN WiLKkEs, of Ayleſ- 
bury, in the County of 


Bucks, E/q; 


"£7 i 


HE ſubject of our converſa- 
tion in the Capuchine's Gar- 

den at Spaw in the ſummer of the 
year 1745, lies ſtill by me in the 
dreſs in which it was at firſt put. 
I have not leiſure at preſent to pre- 
pare it for public view. In the mean 
time I ſend you the following ſheets 
as a token of my ſincere reſpect. It 
is with pleaſure I think on the time 
we ſpent ſo agreeably together, and 


am, 


Sir, 
your moſt obedient 


humble ſervant. 
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That all matter, as a ſolid impenetrable ſub- 

flance, makes equal refiſtance ta a change 


of its ſtate of reſt or mation: or that all 
bodies re in proportion to their guan. 


tities of ſolid matter. 
T HAT the reaſonings in the ſecond 
Part of the Enquiry into the na- 
ture of the human ſoul, may have 
their full force, it is requiſite that the prin- 
ciples laid down in the firſt Part, be called 
to mind, and kept in view. What is to 
de ſaid in the econ Part, ſuppoſes theſe 
principles 
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principles firmly eſtabliſhed, and unexcep- 
tionable. But as ſome things have been 
lately publiſhed, which tend to weaken 
them, a curious and exact reader will not 
be diflatisfied to ſee ſuch doubts carefully 
examined here. In endeavouring to clear 
up theſe points, I may perhaps ſay ſome- 
thing, to prevent other ſcruples, which 
might be raiſed. The ſubject is of the 
moſt ſerious nature, and it concerns all 
men to know what they have to truſt to, 
in a matter of ſuch importance; as far as 
reaſon and philoſophy can inform us. 


II. It may be remembered that the in- 
activity of matter was there aſſerted, and 
endeavoured to be proved, by many diffe- 
rent reaſons ; and therefore that all matter, 
without exception, as a ſolid, impenetrable 
ſubſtance, neceſſarily reſiſts every change 
of its preſent ſtate, of reſt, or motion; be- 
cauſe from this reſiſtance it is of uſe in the 
material univerſe, which otherways it could 
not be. In conſequence of this principle, 
matter was denied to have any ſort of active 
power. And if this foundation be not 
ſtrictly true, I own the ſubſequent conclu- 

I ſions, 
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ſions, as being deduced from it, muſt be 
very precarious. And that it is not true, is 
pretended to be ſhewn from various cotfi- 
derations, The firſt of which follows. 


III. Since all matter reſiſts a change of 
its ſtate of reſt or motion, the quantity of 
matter in bodies is known hy this reſiſtance, 
or by their vis inertia; that is, by the force 
required to move them, or top them when 
in motion, With reſpect to this it is ſaid, 
* If the ſolid uncompounded particles, 
void of pores, of equal bulk, have their 
© inertia equal, then this muſt be accu- 
e rately true [that their inertia is propor- 
* tional to their quantity of ſolid matter :] 
« But if matter be of kinds fo different 
ce from each other, that the ſolid elemen- 
** tary particles of the one, have a greater 
* inertia, than the equal, ſolid elementary 
* particles of the other; then it is only 
* when we compare thoſe of che. fame 
© kind, that we can affirm the 7nertia to 
* be proportional to the quantity of matter. 
* And ſuch different kinds of matter may 
«« exiſt, for ought we know.” (a) 

(a) Account of Sir Iſaac Newton's Philoſophical Diſ- 


coveries. Page I00. | 
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IV. The deſign of writing thus, is to 
| ſuggeſt that reſiſtance to a change of its 
ſtate, is not eſſential to matter, if ſome kinds 
of it may reſiſt leſs, and ſome kinds more. 
It is therefore, rather a ſurmiſe artfully 
thrown in the way, than any real argu- 
ment ; and no notice is taken of the rea- 
ſons to the contrary ; yet as it may afford 
others a pretence of doubting, I ſhall beg 
leave to obſerve, That, without going to 
the ſolid elementary particles of matter, it 
might have been faid all at once, If equal 
ſolid bodies, of any bulk, void of pores, be 
of kinds ſo different, that the one has a 
greater vis inertiæ than the other, then we 
cannot be ſure that equal quantities of mat- 
ter make an equal reſiſtance to a change of 
ſtate. Which I really think is only ſaying, 
If the equal reſiſtance of all matter to a 
change of its ſtate, aſſerted by ſome men, 
be not true; then it is not true. Such a 
way of doubting is very-univerſal, and will 
hold againſt any propoſition in Euclid.— 
The elementary particles of matter are 
brought in here, becauſe we cannot ſee 
them, and there is room for diſpute when 

I they 
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they are referred to: but whatever diffe- 
rent refiſtance we ſuppoſe them to have, 
the ſame will be applicable to bodies con- 
ſiſting of an equal number of theſe diffe- 
rently refiſting elementary particles; or to 
equal quantities of theſe different matters, 


V. The reſiſtance, or vis inertiæ of ſo- 
lid, impenetrable ſubſtance, ariſes from the 
ſolidity of it: and as it is abſurd to ſuppoſe 
the ſolidity of one part, void of pores, grea- 
ter than the ſolidity of another equal part, 
alſo void of pores; ſo it is abſurd to ſups 
poſe the reſiſtance of one ſolid part, greater 
than the reſiſtance of another equal ſolid 
part. For if ſolidity cauſeth reſiſtance, then 
equal ſolidity muſt cauſe equal reſiſtance : 
and if ſolidity doth not cauſe reſiſtance, ſo- 
lid, impenetrable ſubſtance could not reſiſt 
at all. And if it did not reſiſt at all, it 
would not be ſolid, but only a ſhadow of 
ſolidity. Thus, there is no medium be- 
tween a body's making no reſiſtance at all 
to a change of its ſtate, and making a re- 
ſiſtance proportional to its ſolidity, or the 
quantity of matter in it. 
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VI. With reſpect to this I would aſk, 
If ſolidity be not the cauſe of reſiſtance in 
bodies, how it comes that bodies reſiſt at 
all? or from what other cauſe reſiſtance 
can proceed ? No man on earth, I think, 
can aſſign any other cauſe of reſiſtance than 
ſolidity._———Then if ſolidity be the cauſe 
of reſiſtance, I would aſk a reaſon, Why 
equal ſolidity ſhould not make equal re- 
ſiſtance? or why one ſolid body ſhould not 
reſiſt as much, as another equal ſolid body? 
It would have been proper to have conſider- 
ed theſe queſtions, before an objection was 
raiſed : for if no reaſon can be aſſigned, or 
ſo much as imagined, the author here en- 
deavours to raiſe an objection, without be- 
ing able to found it any where, or to give a 
reaſon of objecting. This I leave to be 
conſidered by men of judgment. But 
farther ; If body made no refiſtance at all 
to a change of its ſtate, it could bear no 
force or preſſure to be made upon it ; be- 
cauſe it would be moved without any force 
impreſſed, or again ſtopt, without commu- 
nicating any force, or motion to other bo- 
dies, It could not ſo much as bear the 


contact 
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contact of reſiſting matter, but fly from 
that, without being touched ! and ſtopt 
again without touching it! Does any man 
underſtand this motion, or this reſt ? Yet 
theſe are plain conſequences of Þ body's 
making no reſiſtance at all, But they are 
contradictory too. Body as a ſolid extend- 
ed ſubſtance occupies ſpace, and admits no 
other body into the ſame ſpace, ſince two 
bodies cannot be in the ſame ſpace at the 
ſame time; and ſuch a body, preſſed on all 
ſides, would make an inſurmountable re- 
ſiſtance to any natural force, and bear an 
infinite preſſure, without yielding: for it 
could not be reduced to nothing, nor 
brought into leſs dimenſions, except by in- 
finite power, being by ſuppoſition perfectly 
ſolid. And if matter of this kind were en- 
gaged in any natural operation, with other 
matter, in an animal or vegetable body, or 
in the ground which we labour, or put to 
any other uſe; it would, by its equal ſoli- 
dity, reſiſt as much as it was reſiſted: or 
action and re-action between it and other 
matter would be equal. And as this equa- 
lity of reſiſtance in all caſes, proceeds from 
its equality of ſolidity; it again appears, 

B 4 that 
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that there is no medinm between a body's 
making no reſiſtance at all to a change of 
its ſtate, and reſiſting in proportion to its 


ſolidity. 


VII. But what is gained by ſuch ſur- 
miſes as theſe ? As long as matter is allow- 
ed to make any reſiſtance at all to a change 
of its ſtate, tho' ever ſo little; it could 
never become a ſelf- moving ſubſtance; ſince 
it could not both reſiſt motion, and move 
itſelf, at the ſame time, more than it could 
be ſaid to do a thing, and not do it at once, 
And if it be ſuppoſed to make no reſiſtance 
at all to a change of its ſtate, it could be of 
no uſe in the material world, as having no 
force to ſtop, or to impel other matter. A 
ſubtile, elaſtic Fuid of ſuch unrefiſting mat- 
ter, could never cauſe gravity, by impelling 
bodies to a center, nor produce be chief 
Phenomena in nature, as is ſuppoſed. It is 
not right to depreciate matter in one caſe, 
and exalt the effects of it in another. Or 
if ſome ſorts of matter had but one half, 
or one third the reſiſtance of other matter; 
a double, or a triple quantity of it would be 
2 to produce but an equal effect: 

9 which 


Which is no compend in the action of mat- 

© tec upon matter. 1 cannot ſee what is 
gained by ſuch ſuggeſtions ; unleſs it be to 
an inattentive reader, or give a han- 
dle of chicane to thoſe, who are vain * not 
yielding in any cafe, 


VIII. If it thould be faid, Gov evi 
make equal quantities of ſolid matter, that 
ſhould reſiſt unequally ; for this objection 
runs to the extent of poſſibility, when it is 
ſaid, for ought we know : It is anſwered, 
Not without making the nature of ſolid 
and reſiſting ſubſtance different from what 
it is. Matter reſiſts as it is ſolid ; and equal 
ſolidity muſt refiſt equally, except we ſhould 
ſuppoſe it reduced to leſs dimenſions by 
preſſure, and the ſubſtance deſtroyed ; which 
no created power is able to perform, And 
if Gop changed the nature of ſolid impe- 
netrable ſubſtance, what is applicable to it 
now would not be applicable to it then. 
Since reſiſtance proceeds from ſolidity, and 
ſolidity conſiſts in being void of pores, as is 
allowed in the objection; it is as abſurd to 
ſuppoſe two different degrees of reſiſtance, 
ariſing from the ſame ſolidity, as to ſup- 
poſe 


poſe two different ſorts of ſolidity ariſing 
from the ſame property of being void f 
| pores, The power of the Deity is not to 

be brought into ſuch ſuppoſitions. We might 

as 'well ſuppoſe, that the ſame quantity of 

1 | matter, might at one time make a greater 
reſiſtance, and at other times a leſs. If I 
ſhould aſk, if Gop could make ſuch a ſort 
of ſolid matter, as ſhould not refiſt at all, 
nor bear any preſſure ? It would be aſking, 
if Gop could make ſuch a ſort of ſolid mat- 
4 ter, which ſhould not be ſolid ? This would 
[ ll deſerve no anſwer. 


| IX. But let me be permitted to-aſk, If 
| this leſs reſiſting matter would gravitate 
| equally, or be equally heavy, as the ordi- 
| nary matter? To allow this would be to 
| | allow, that it reſiſted equally as other mat- 
14 ter. Yet it is elſewhere ſaid in the ſame 
| work, © Gravity being found by ſo many 
te experiments and obſervations, to affect 
te all the matter of bodies equally, we have 
© hence the more reaſon ſtill to conclude 
| << its univerſality ; ſince it appears to be a 
[| te power that acts not only at the ſurfaces 
of bodies, and on ſuch bodies as are re- 
* moved 
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[ x ] 
** moved at a diſtance from them, but to 
te penetrate into their ſubſtance, and into 
te that of all other bodies, even to their very 
© centers; to affect their internal parts, 
© with the ſame force as their external; 
te to be obſtructed in its action by no in- 
te tervening body, or obſtacle ; and to ad- 
* mit of no kind of variation in the ſame 
te matter, but from the different diſtances 
* only from the body to which it gravi- 
5 tates,” (6) Now ſince gravity is ſo uni- 
verſal, ſuch unreſiſting matter, if it exiſted, 
would gravitate as much as other matter ; it 
would require as much force in any ſubtile 
fluid, to urge it downward, and, if it fell 
from an equal height, would have an equal 
force, or impetus in its fall, as other matter: 
that is, it would make an equal reſiſtance to 
a change of its ſtate, as the common mat- 
ter. For there are not two ſorts of gra- 
vity, This is contrary to, the ſuppoſition 
of two ſorts. of reſiſtance. We meaſure 
the quantity of matter in all ſorts of bodies, 
by their gravity or weight ; and therefore 
by their reſiſtance ; unreſiſting matter could 
have no weight lt will be of uſe to 


(b) Page 276. 
what 
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what follows below, to remember that this 
place 1 is very expteſs againſt any variation in 
gravity, except from the different diſtances 
of the body toward which matter gravitates. 
It is likewiſe very plainly ſhewn here, 
that gravity cannot be owing to the action 


of matter upon matter, ſince it penetrates the 


fold ſubſtance of bodies, and affects theit 
internal parts, with the ſame force as their 
external ; which matter could not do. There 
is no penetration of parts in impenetrable 
ſubſtance : otherwiſe we loſe the notion of 
body. 


X. Nor does this unreſiſting nature of 
matter accord well, with what is ſaid in 
another place, where the general laws of 
motion are owned to proceed from the in- 


activity of matter. It is ſaid, © We have 


te already conſidered the inertia, or paſſive 
* nature of body, according to which it 
« perſevere in its ſtate of motion or reſt : 
« receives motion in proportion to the force 
* impreſſed : and reſiſts as much as it is 
& reſiſted, Which is the ſum of the three 
general laws of motion.“ (c) Now when 


(c) Page 148, 


it 
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it is ſaid, For ought we know, ſuch diffe- 
rent kinds of matter may exiſt, as that 
equal quantitics of them may have their 
inertia unequal, it is ſaying, Theſe three 
laws, which are the foundation of Sir a 
Newton's: philoſophy, are to us very doubt- 
ful. If A were a ſolid body of unreſiſting, 
or leſs reſiſting matter, and in contact with 
B, an equal body of reſiſting matter; A 
could not communicate to B all the force 
that were impreſſed upon it, - becauſe it did 
not reſiſt equally by ſuppoſition ; and yet 
it would communicate all the force im- 
preſſed upon it, becauſe its ſolidity could 
not yield: which is a plain contradiQtion, 
Thus action and re- action would not be 
equal; and yet they would be equal, at one 
and the fame time. The obvious conſe- 
- quence of all this is, as was obſerved be- 
fore, That . ſuch unreſiſting matter could 
not be employed in the operations of na- 
ture with other reſiſting matter, without 
either reſiſting as much, as other matter 
reſiſts, or loſing its ſolidity. In ſuch in- 
conveniencies do men entangle themſelves, 
while they would "ENNIS unſeaſan- 
ably ! 
XI. Again, 
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XI. Again, If equal quantities of ſolid 
matter may have their vis inertia, or re- 
fiſtance to a change of their ſtate, unequal ; 
the quantity of motion could not be reckon- 
ed in the ſame manner, in both theſe dif- 
ferent ſorts. In the one, the quantity of 
motion, or force, is got, by multiplying the 
matter into the celerity : but if the ſecond 
ſort had only one half, or one third the re- 
ſiſtance of the firſt, an equal reſiſtance or 
force in it, muſt be got by twice or thrice 
that quantity of matter into the ſame cele- 
rity ; or that quantity of matter into twice 
or thrice the celerity. Or if the quantity 
of matter and celerity were the ſame in 
both, the moment of the one, would be as 
much leſs than the moment of the other, 
as its reſiſtance was leſs. This would per- 
plex the computation of forces, and the 
whole theory of the ſhock of bodies. If 
equal bodies of theſe differently reſiſting 
matters encountered directly, the force of 
the one could not ſtop the force of the other, 
according to the general rule, though their 
celerities were equal. It had been worth 


while to have adverted to theſe plain con- 
ſequences, 
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eres which every boy can draw. 
Nor could weight diſcover the true quan- 
tity of matter in bodies, except it were 
ſuppoſed that both ſorts gravitated equally ; 
that is, as was ſaid above, reſiſted a change 
of ſtate equally; which is contradictory to 


; the firſt ſuppoſition. | 


XII. A conſtant diſagreement would en- 
ſue in the common affairs of life, on this 
ſuppoſition. The balance could be of no 
uſe in trade, nor weight a ſure meaſure of 
what was bought and fold : nor could any 
method elſe be invented, I think, to ſupp ly 
its place. It is indeed ſaid, © It is only 
© when we compare thoſe of the ſame kind, 
te that we can affirm their inertia to be 
te proportional to their quantity of matter.” 
This ſuppoſes that we know when we 
compare bodies of the fame, or different 
kinds: but when it is ſaid, for ought 
© we know,” it ſeems to contradict this. 

In ſhort, this is endeavouring to raiſe a 
doubt, which, if there were any ground for 
it, would breed inextricable confuſion both 
in philoſophy, and in the mutual dealings 
among men, Weight is not only the in- 

diſputable 


[ 26 ] 
diſputable meaſure of things that are maſt 
valuable in traffic; but in the niceſt expe- 
riments in philoſophy, the quantity of mat- 
ter in different ſorts of bodies, is reckoned 
from their different ſpecific gravities. Thus 
gold is found to contain 19 times more mat- 
ter, than an equal bulk of water; and equal 

bulks of gold and mercury are as 19 and 
14. And it ſeems ſtrange to ſurmiſe, or 
aſſert the poſſibility of dach different ſorts 
of matter, as would perplex the daily affairs 
in life, and diſturb Sir Jſaac Newton's whole 
philoſophy ; nor is it eaſy to ſee; how ſuch 
a ſuggeſtion could fall in with the account 
of his philoſophical diſcoveries.  -—_ 4 
A ſerious reader will pardon me for diſ- 
cuſſing this particular minutely, as it is the 3 
foundation of all that is ſaid, in the firſt 7 
part of the Enquiry into the nature of the i 
human ſoul, and of a good part of what is 
contained in Matho, From this firmly 4 
eſtabliſhed, the reſt will proceed eaſily, 
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The con faces of the unis ty if matter. 
. Thoſe. who aſſert,” That ' whatever was 
formerly fuppoſedl done by matter, is per- 

formed by. the immediate power of the 

Dieity, are cenſured for putting a ſtop to 

our enquiries into the moſt ſublime part 
of philoſophy. Sir Iſaac Newton's con- 
jedture concerning the cauſe of gravity 
injudiciouſly brought in, as if be had been 
Poſitive about that cauſe. Gravity ſhewn 
from many plain reaſans to be the imme- 
diate ect of Divine Power. 


ROM the nanu of matter it was 
inferred; that ſuch a ſubſtance as re- 
fied all change of its preſent ſtate, could have 
no ſort of active power; that gravity, elaſti- 
city, repulſe, and the various kinds of attrac- 
tion, ſuch as were called pywers of matter, do 
not really belong to it; that they are not me- 
chanical, or the effect of matter and motion 
and therefore that they were the immediate 
effects of immaterial power; or that the 
Deity acted inceſſantly on all the parts of 
C this 


[28] 


this dead ſubſtanee, to impreſs motion upon 
it, to repair the motion loſt in the action 
of bodies upon bodies, and conſtantly to 
produce the wonderful works which we be- 
hold in the Univerſe. This is cenſured 
as injurious to philoſophy, and impairing 
the beauty of nature. I ſhall give the 
place at-large, becauſe the cenſure extends 
CO It is ſaid, 


II. Some ae their fominels to ex- 
« plain all things by mechaniſm, have been 
ted to exclude every thing but matter 
* and motion out of the univerſe. Others, 
* from a contrary diſpoſition, admit no- 
thing but perception, and things which 
<< perceive ; and ſome have purfued this 
% way of reaſoning, till they have admit- 
e ted nothing but their own perceptions, 
% Others, while they overlook the inter- 
<«« mediate links in the chain of cauſes, and 
© baſtily reſolve. every principle into the 
© immediate influence of the Firſt cauſe, 
“ impair the beauty of nature, put an end 
de to our enquiries into the moſt ſublime 
« part of philoſophy, and hurt thoſe very 
m intereſts which " would promote. In 
<«« framing 


1 


(19 ] 
= framing thoſe ſyſtetns, he who has pro- 
« ſecuted each of therii fartheſt, has done 
« this valuable ſervice; that While he vain- 
" ly imagined he improved, or compleated 
it, he really opened up the fallacy, and 
e reduced it to an abſurdity. N (% | 


III. This charge, ſo far as it concerns 
the Firſt Part of the Enquiry, is renewed 
afterward, All I ſhall ſay to it at preſent is, 
That I do not ſee how denying the powers 
of a dead ſubſtance, is impairing the beauty 
of nature, The beauty of nature remains- 
the ſame, to whatever cauſe men may 
aſcribe it; they may endeavour to vilify the 
art, by aſſigning a cauſe of it impotent 
and blind ; but that does not change the 
nature of things. A chain of cauſes, is a 
notion crept into philoſophy, which men 
think they may ſuppoſe without proof. It 
cannot be a chain of material cauſes : a ma- 
terial cauſe, is a cauſe without power, as 


(4) page 95. Thoſe who have conſidered the chres 
different ſyſtems here mentioned, can beſt judge whe- 
ther the Firſt Part of the Enquiry i into the nature of the 
human ſoul, deſerved to have been ranked in ſuch 


company. 
C 2 well 


[ 20 ] 
well as without knowledge. And all that 
we can find for it is, one- material cauſe 
above another, till the firſt is out of fight, 
Such cauſes were firſt ſuppoſed by Demo- 
critus, Epicurus and Lucretius admitted no 
other firſt cauſe than matter and motion. 
Des Cartes diſguiſed the ſuppoſition a little, 
and gave it a new material dreſs, It has 
been taken up by Sprnoza and Leibnitz 
ſince his time, and in part rejected. It is 
now on the decaying hand. The inter- 
mediate links of the chain diſappear, one 
after another, as men begin to examine 
them more narrowly. In the moral 
world ſecond cauſes are real, and neceſſary ; 
becauſe rational beings muſt be free agents ; 
and it would be abſurd to ſuppoſe the 
Deity to do all that is done among men. 
The expreſſion of ſecond cauſes is from 
| thence become familiar, and does not offend 
the ear: but it is as abſurd to ſuppoſe dead 
matter a ſecond cauſe in the material world, 
as to ſuppoſe free agen.s mechanical inſtru- 
ments in the moral world. And the one of 
theſe ſuppoſitions leads to the other, as ap- 
pears in the writings of the three laſt authors 
Juſt named, Material cauſes lead to fatal 


neceſſity. IV. As 
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TV. As to impairing the intereſts I would 
promote, I am not ſenſible that I have im- 
paired the intereſts either of philoſophy or 
religion, both which I had in view, and 


which muſt always go together. The 
great end of enquiring into the works of 
nature, and the conſtitution of the univerſe, 
is to diſcover the Fir} Cauſe, the contriver 
and performer of theſe works ; to ſee his 
Power and Wiſdom, without a veil of mat- 
ter to intercept the view. Any other juſtifi- 


able end cannot, I think, be aſſigned, While 


philoſophers are employed in ſearching out 


ſubtile matters, which are invented, and diſ- 


appear ſucceſſively ; other men are not for- 
bidden to purſue this diſcovery. The art 
and performance cannot be worſe, if it can 
be ſhewn to be the immediate work of the 
Creator. This cannot hurt the intereſts 
either of philoſophy or truth. Is not art 
worth enquiring into, unleſs it be the im- 
mediate work of a lifeleſs and powerleſs 
ſubſtance ? Why then is this ſaid to put an 
end to our enquiries into the mot ſublime 
part of philoſophy ? That matter ſhould 
copy ſo unerringly and conſtantly, ſuch va- 
| C 3 rious 
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rious and wonderful art, in all places at 
once, really diſcourages our enquiries . into 


the moſt ſublime part of philoſophy, if this 
be it, Men of learning and genius, might 


rather indulge themſelves | in rational plea- 


ſore, i in diſcovering and admiring the beau- 


ties of Divine Art, than amuſe the world 


with the notion of ſubtile matters, that can 
perform ſuch wonders, The art of a blind. 


cauſe begets a ſtruggle in the mind. 


That thoſe who proſecute this ſyſtem, 


have laid open the fallacy of it, and reduced 
yet to be ſhewn, 


V. All that is named of the /inks of this 
chain of ſecond cauſes, is the ſubtile ethereal 
medium, ſuppoſed by Sir Jaac Newton to 
exiſt, Many other kinds of matter, as has 
been ſaid juſt now, were formerly ſuppoſed. 
to produce the various ſurpriſing effects we 


| behold. Epicurus formed his atoms eter- | 


nal, neceſſary, weighty and infrangible, 
Ariftotle's followers gave every particle an 


occult quality, or peculiar virtue, Des 
Cartes divided the whole maſs into three 
ſorts of ative matter, Theſe have been all 


V L 57 
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it to an abſurdity, i is a thing which remains 


= 
1 


in vogue, and have afterwards fallen into 
diſrepute: but they who ſee the ſyſtem of 
nature 1 demonſtrated by the great man 
juſt now mentioned, have ſubſtituted this 
neu matter in their place, which it ſeems 
they reſolve to ſubdivide into many ſorts, 
that have different powers. Some pages 
after the place laſt cited, ſeveral powers 
are named, as the power by which the par- 
ticles of fluids form themſelves into drops ; 
the power by which the parts of hard bo- 
dies cohere together; the power by which 
the rays of light, on entering into water, 
glaſs, or any other medium that has a re- 
fractive power, are conſtantly bent towards 
the perpendicular. Theſe and many other 
fowers in nature, are owned to be analogous. 
to the power of gravity. The efuvia and: 
vortices, imagined. by farmer philoſophers, 


to account for theſe powers mechanically, 


are allowed to be unſatisfactory. (e) Then 
it is added, ane 
FI-<In. 


(e) I ſhall give the place referred to, here at length. 
It is ſaid, page 108. 

«© Becauſe the power of gravity is ſo well known, to 
Hus, when we enquire into other powers, we endea- 
C 4 « your 
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VI. In all the cafes when bodies 
ſeem to act on each other at a diſtance, 
60 and 


* your to compare them with that of gravity, and to 


determine their proportion. We find à great va- 


* riety of powers analogous to it in nature; ſuch as 


that by which the particles of fluids form themſelves 
into drops ; that by which the parts of hard bodies 
cohere together ; that by which the rays of light, in 
entering into water or glaſs, or into any medium of 


a greater refraQive power, are conſtantly” bent to- 


wards the perpendicular, and when they are inci- 


dent upon the farther ſurface of the glaſs with a ſuf- 
* ficient obliquity, are all turned back into the glaſs, 


though there be no ſenſible medium behind the glaſs 
to reflect it; in the ſame manner as a heavy body 
projected obliquely upwards is bent into a curve, and 


brought back to the earth again by its gravity. 


Theſe, and many other powers in nature, have an ana- 
logy to gravity, but extend to leſs diſtances, and ob- 


ſerve laws ſomewhat different. It has been found 


very difficult to account for them mechanically. 
For this purpoſe, ſome have imagined certain Muvia 
to proceed from bodies, or atmoſpheres environing 
them; others have invented vortices; but all their 
attempts have hitherto proved unſatisfactory. That 
ſuch powers take place i in nature, and contribute to 
produce its chief phznomena, is moſt eyident, but 
their cauſes are very obſcure, and hardly acceſſible 


by us.” 
If 
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[25] 
* and tend towards one another, without 
« any apparent cauſe impelling them, this 
ce force has been commonly called attrac- 
te tion; and this term is frequently uſed by 
* Sir Iſaac Newton, But he gives repeat- 
te ed cautions, that he pretends not, by the 
© uſe 


If it be very difficult to account for theſe things 
mechanically, and if their cauſes are to us hardly ac- 
ceſſible; one would think that the author ſhould have 
been cautious not to contend that they are mechani- 
cal, without knowing how they are mechanical. This 
is an obvious conſequence. And it was ſtill leſs cau- 
tious, to bring in the authority of the greateſt philoſo- 
pher of any age, for their being mechanical. ——The- 
word power here is aſcribed to every appearance in na- 
ture, and ſuppoſed to be exerted by the particles of 
fluids, of hard bodies, by the rays of light. When we 
ſtop a little in reading, and conſider this, What is it 
but ſaying, The power which matter hath to move itſelf 
to, or from other matter, according to the various phæ- 
nomena which are to be effected? This is plainly 


ſuppoſing the great queſtion in diſpute, inſtead of 


proving it. And it is very inconſiſtent with what the 
author ſays elſewhere, . Body not only never changes 
& its ſtate of itſelf, in conſequence of its paſſive nature, 
gor inertia ; but it alſo reſiſts when any ſuch change 
* 1s produced: when at reſt, it is not put in motion 
«* without difficulty; and when in motion, it requires 
a certain force to ſtop it.” page 99,——— It was 

. N obſerved 


1 261 

t uſe of this term, to define the nature of 
* the power, or the manner in which it 
« acts. Nor does he ever affirm, or in- 
ſinuate, that a body can act upon an 
«« other, at a diſtance, but by the 48 
&« vention of other bodies. — He * plainly 
« ſignified, that he thought that zheſe 
«© powers aroſe from the impulſes of a ſub- 


« file ethereal medium, that is diffuſed over 


* 


. 


obſerved in the Firſt Part of the Enquiry, That power 
is the moſt precious thing in nature. Power and Know- 
ledge are the two perfections to which the creation of 
all things, 


muſt. be ſaid: Either that the ſame quantity of motion 
ſtill remains in the univerſe, as Des Cartes affirmed, 
which this author juſtly rejects, and diſproves: or 
that matter moves itſelf, which flatly contradicts its re- 
ſiſtance to a change of its ſtate. This is a hard dilemma. 

The word power is frequently made uſe of in philo- 


ſophy, as when we ſpeak, of the powers, of algebraic. 
quantities, or of the powers in mechanics. In theſe laſt, 


by the ſkilful application of, gravity, elaſticity, or of a 
living force, with a greater celerity, we raiſe, a weight 


in 


the univerſe, and penetrates the pores of 
« groſſer 


and their conſtant preſervation, are owing: 
but at this rate. it is eaſy to make as many Powers. ag, 
one has a mind to. If matter or body, neceſſarily re- 
fiſts all change of its preſent ſtate, and yet performs. 
whatever we ſee done in nature; one of two things 


with a ſlower motion. Butit is an unpardonable miſtake. 


27 ] 


groſſer bodies. It appears from his let- 
« ters to Mr. Boyle, that this was his opi- 
« nign carly ; ; and if he did not publiſh it 
« ſooner, it proceeded from hence only, 
*« that he found he was not able, from ex- 
periment and obſervation, to give a ſa- 
| _ Wer 


cc 


- 


0 n 
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is this caſe to ſuppoſe the power itſelf mechanical. 11 
ever were mechanical, not only men, but even the 
Dei could do nothing, except mechanically; or he 
and all living beings would he neceflary agents, if ne- 
cell agent were not a contradiction. This is juſt 
Shingza's ſcheme of neceſſity, There is nothing me- 
chanical in a watch, or any engine, except giving the 
parts a due figure, * Joining them together, ſo that 
they may communicate the force impreſſed by the 
power, to the, laſk part defgned to be moved, Ang: 
the caſe is the ſame in the body of man, or of 
any other living creature. This I beg may be 
taken notice of by any who ſhall read theſe papers. For 
if chis eaſy obſervation had been attended to, both phi- 

loſophy and religion itſelf, would have worn another 
dreſs, than what they have at preſent. But by a looſe 

and indetermined uſe of the word power, we come at 
length to imagine that theſe powers here named belong 
to matter, which is altogether wrong. And ſince 
matter has abſolutely ng, power, we cannot be raſh in 
aſcribing them to an immaterial cauſe; and that is, to 

the Deity, whoſe power is infinite, and his knowl 

to direct the exerciſe of it, boundleſs, What are called 


Powers 


[ 28 ] 


ce tisfactory account of this medium ; and 
te the manner of its operation, in produ- 
«« cing the chief phenomena of nature.” ( 


VII. Here think it is injurious. to this 
great man's reputation, to bring in his au- 
thority for a thing, which he owns to be 
only conjectural; or rather, which he aſks i 
only by way of Quære. Why ſhould this 
be again brought into the queſtion, as if he 
had been poſitive ; if any good reaſon can 
be brought againſt it? or, unleſs the expe- i 
riments and obſervations had been ſince diſ- 
covered? This is an ill office done to his 
memory. How much more is he to be 
praiſed for his ingenuity, than Des Cartes, 
powers in the place cited, are only effe&ts produced by. | 1 
power, or the different ways of exerting one and the 
ſame power, according to the variety of things to be per- 
formed. To ſuppoſe theſe potuers belonging to matter, 
is indeed making occult qualities of them, or diſguiſing 
that old ridiculous notion under a new name. 
They are here ſaid to be analogous to gravity, that a 


certain ſubtile matter may paſs for the efficient cauſe of 4 


them all: their analogy to gravity conſiſts in this, 
That they are the immediate effects of the ſame im- 
material power. | 


2 Page 109—11l. 
. who 


[29] 
who boldly aſſerted as many kinds of actiue 
matter, as fitted his hy potheſis, without 
either obſervation or experiment ? If this 
medium is found to be without ground, the 
mentioning it ſo often, has a tendency, 
with the unthinking, to leſſen his authority 
in other points. May we not allow this 
excellent perſon to have been ſo far wrong 
as not to have gueſſed right, and that 
in one particular only ? How few can 
compare with him in this particular! It is 
the greateſt .praiſe perhaps .that ever was 

given to any philoſopher, But to bring it 
always on the carpet, makes it more to be 
taken notice of, by ignorant people, than 
the moſt noble of his diſcoveries. And as 
it is every man's right to enquire into theſe 
matters, for his own ſatisfaction, and to free 
his mind from the uneaſineſs of ſuppoſing, 
that matter is the immediate efficient of all 
the wonders we ſee around us; authority will 
not hinder men from examining appearances, 
tho' they ſhould be lookt upon as ignorant, 
or ſuch as ought not to meddle with theſe 
ſubjects. Contrary principles ſeem to me, 
and perhaps to others, very deſirable, If 
the notes to the Firſt Part of the Enquiry 
had 
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had been attended to, or duly confidered ; 
1 had been freed from this ungrateful taſk, 


to which arguments are not wanting. Eten : | 1 
in a place cited above (Se. I.) ſuch rea- 
ſons are brought againſt this conjecture, as i 


plainly ſhew Dag ifelf, to which the 
other powers named, are ſaid to be analo- 
gous, not to be mechanical, nor owing to 
any material impulſe. 3 


VIII. It is there afferted; from many 
experiments and obſervations, that this 
power penetrates the ſubſtance of bodies, 
even to their very centers. How can a ſabtile 
medium, let it be as ſubtile as we pleaſe to 


| imagine it, penetrate the ſolid ſubſtance of 
bodies? It is ſtill matter, and ſolid, refiſt- 


ing matter ; otherwiſe it could imprefs no 
force. And that one part of ſolid ſub- 
ſtance ſhould penetrate another part of it, 
is inconceivable, and deſtroys the very con- 
ception of body, Two parts could not oc- 
cupy the ſame ſpace, except the folidity of 
one of them gaye way. But it is very con- 
ceivable, and demonſtrable too, from the 
attraction of coheſion (as it is called, of 
which more by and by) that iviiniterial 
power, 


[31] 


4 power, acts on, and pervades, all the parts 


of matter univerſally. And ſince this is 
T indiſputable, if the reader will bear it in 
mind, he will eafily ſee, not only that gra- 


vity is not the effect of matter upon mat- 
ter, but that the power of the Deity pre- 
vents, and excludes all the active powers 
that could be pretended to be in matter; 
as it is needleſs to deny his immediate 
power in one caſe, when we ſee it is be- 
fore- hand, and preventing us, in another. 
Now nos gravity is thus found to affect 
« 4} the matter in bodies,” and © to affect 
e their internal parts; with the ſame force 


4 as their eternal, it is to no purpoſe to 


ſay only, that it penetrates the pores of 


. groſſer bodies; or to allege that all bo- 


dies, the very denſeſt, are extremely rare, 


or contain a ſmall quantity of matter, in 


proportion to their bulk, Still they muſt 
have internal parts, that are ſurrounded on 
all ſides by external parts : and denſer bo- 
dies muſt have more internal parts, acceſ- 


fible to no matter from without ; unleſs it 


be again denied, that bodies have: any inter- 

nal parts, We cannot conceive that there 

ſhould be * in bodies but pores, of 
that 


[ 32 ] 
that ſolid ſubſtance ſhould be all ſurfaces. 
That is repugnant. A ſurface has only 


breadth and length, without a thitd dimen- 
fion, that is, without any ſolidity.— Gra- 

vity is there ſaid ** to be obſtructed in its 
te action, by no intervening body, or ob- 
lle. Sardl this i + prope e. 


excludes material impulſe, Matter is al- 
ways obſtructed by intervening matter. If 
the lighteſt body, as cork, were incloſed in 
gold, to any thickneſs, it would gravitate as 
much there, as if expoſed in the open air. 
Could impelling matter find no reſiſtance 
from gold, and yet impinge on a rarer ſub- 
ſtance? It was from ſuch an experiment 
as this, that Archimedes diſcoyered the fraud 
committed in making King Hero's golden 
crown. And it is becauſe of the obſtruction 
from intervening matter, that uvia can- 
not account for attractions analogous to gra- 
vity. In a word, no arguments can be 
more concluſive againſt this medium, than 
thoſe this author himſelf has furniſhed in 
the place before- cited. But there he was 
arguing for the univerſality of gravity, and 
here for its being the effect of material 
impulſe, 


IX. And 
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IX. And as it is to no purpoſe to pre- 


tend that the denſeſt bodies are extremely 


rare, ſo it is to as little purpoſe to inſiſt on 
the great ſubtilty and rareneſs of this me- 
dium. As has been ſaid, it muſt be matter, 
and ſolid, reſiſting matter, to produce any 
effect, or impreſs the ſtrong force in the fall 
of a ſtone, or tumbling down of a rock, 
An ordinary man could hardly reſiſt the 
force it impreſſed on a cubical foot of lead, 
or raiſe that weight contrary to its impulſe : 
and if we conſider how eaſily ſuch a man 
could reſiſt the force impreſſed on an equal 
volume of air, or even of water; we ſhall 
rather find reaſon to conclude this medium 
(if there were ſuch a thing) to be extremely 
denſe, It is elſewhere obſerved concerning 
the reſiſtance ariſing from a ſubtile medium, 
©« as for a more ſubtile medium than the 
* air, no experiment, nor obſervation, ſhew 
e that there is any here, or in the celeſtial 
** ſpaces, from which any ſenſible reſiſtance 
can ariſe.” (g) And yet if an @tbereal 
medium were the cauſe of gravity, it ſhould 
be very denſe in the celeſtial ſpaces, to im- 
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pel the heavieſt bodies in proportion to their . 
denſity, and in proportion alſo to the quan- 
tity of matter in the bodies towards which 
they gravitate. For let it be conſidered 
that, ſince the gravity of bodies at the ſur- 
faces of Jupiter, Saturn, the Sun and our 
Earth, are as the numbers 943, 529, 
10000, and 435, gold would be near 
one fifth heavier at Saturn than with us, 
more than doubly heavier at Jupiter, and 
twenty-three times -heavier at the Sun, 
What ſhall we do with this? Gold here 

is 19 times heavier than water, but the 
ſame identical ſubſtance at the Sun would 
be 437 times heavier than water. We 
are not therefore to eſtimate the denſity of 
this medium, as it impelled light bodies, but 
as it impelled the very heavieſt, gold, mer- 
cury, and other metals : and as it impelled 
them likewiſe to the greateſt bodies in na- 
ture. Either of theſe conſequences are ir- 
reconcilable to the nature of ſuch a medium. 
It cannot be very rare, as it impels cork ; 
and very denſe in the ſame place, as it im- 
pels gold. And then, asI argued formerly, it 
is an inexplicable circumſtance, with reſpect 
to an impelling medium, that it ſhould urge 

2 bodies, 
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bodies, not only in proportion to their own 


quantity of matter; but in proportion alſo 


to the quantity of matter in other bodies at 
a great diſtance, —— Now, if there were 
ſuch a medium, ſince its denſity was to be 
computed, not according to the rarer bo- 
dies, but according to the moſt compact and 
denſe bodies which it impelled ; it would 
be much more denſe than either air or wa- 
ter, and not only impede the motions of the 


Planets, as it is ſaid to be diffuſed over the 


univerſe ; but it would reſiſt all the mo- 
tions on our earth, that were not directly 
downward, or perpendicular to the hori- 
zon. As its direction is conſtantly towards 


che center of the earth, if we moved hori- 
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zontally, or at right angles to its direction, 
we ſhould have it to ſtruggle with, as if we 
waded through an ocean of mercury, or 
ſome fluid ſtill more denſe. 


X. This is a very familiar argument; 


but the reaſoning is ſo much the more ob- 


vious, and lies open to be examined. It 
may ſatisfy the plaineſt people, that ſuch 
a medium is ſuppoſed, without any foun- 
dation in nature, and contrary to conſtant, 

D 2 and 


1 
and univerſal experience. This arguement 
could not be ſhifted, by pretending that it | 
was the quicker impact of this fuid on 
denſe bodies, than on rare, that cauſed Þ 2 3 
their difference of ſpecific gravity : for light 4 
and heavy bodies fall with equal e- 
abſtracting from the reſiſtance of the air. 3 
Its greater force therefore muſt proceed from | 
its greater quantity of matter in the ſame | 3 
volume ; that is, from its greater denſity. 
Where the celerity i is equal, or the ſame, 
the force or moment muſt be as the quan- 1 
tity of matter. 6 


XI. It is ſaid, very arbitrarily, that thi 4 q 
medium is denſer at the ſurface of great 
bodies, than at the ſurface of thoſe which 
are leſs ; becauſe the gravitation is ſtronger i 
towards great bodies, than towards thoſe 
that are leſs, if the diſtances be equal. But 
this would diſorder the motions of the pla- 
nets for good and all. —If the diſtances of | I 
two Planets from the Sun, A and B, were as þ 3 | 
4 and 1; the denſity of the medium at the 3 j 
neareſt B, ſhould be 16 times greater than 
at A, to produce the proper gravitation lf 
the planet at that diſtance, The velocity 1 | 
of 


I [37] 
t 4 of B would be double that of A. The 
it reſiſtance it would meet with from the me- 


dium, would be as the ſquare of the ve- 
locity multiplied into the denſity of the 
medium; or as 4 X 16==64, Thus it would 


„ meet with 64 times more reſiſtance from 
- ſuch a medium than A: and yet its projectile 
nforce to penetrate this medium, would only 


be twice greater, or in the ratio of its velo- 
city. Thus the nearer planet would be 
ſtopt, or go directly down to the ſun. The 
motions of the planets could not be per- 
formed in any ſuch medium; they agree 
only with unreſiſting ſpace. But what 
ſhould cauſe the greater denſity of this ne- 
dium near great bodies? Does it gravitate 
like our air, whoſe denſity is increaſed by the 
weight of the ſuper-incumbent maſs? This 
would be accounting for gravity by gra- 
vity. The matter that produced gravity 
in bodies, ſhould be itſelf without gravity. 
It would be hard to prove that all matter 
gravitates, if one ſort of matter produced 
gravity in another ſort, In fine, the 
denſity of this medium would be (like the 
weight of bodies, which it cauſes) inverſely 
as the ſquares of the diſtances from remote 
bodies; and inverſely alſo as the ſquares of 
D 3 the 
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the diſtances from other near bodies. That 
is, it would be very denſe, and very rare, 


in the ſame place, and at the ſame time, 
or have many different degrees of denſit ; 


and rarity, according to its different near- 
neſs or remoteneſs from other bodies: and 
its impulſes would be as oppoſite and in- 
conſiſtent among themſelves, or it would 
have many different and contrary motions 
at once, Let thoſe who imagine the rea- 
lity of this medium, reconcile theſe proper- 
ties of it to truth and nature. That bo- 
dies do gravitate in all theſe different man- 
ners, is very certain, both from reaſon, and 
our own conſtant experience: and it is as 
certain, that nothing could impreſs this force 
upon them, with ſuch variety at one and 
the ſame time, and with ſuch regularity at 
all times, and in all diſtances, except the ado- 
rable and wonderful power of the Deity. 
All difficalties ceaſe, when we have re- 
courſe to the adequate cauſe, 


XII. But I would aſk, How this me- 
dium could operate, not only at the ſur- 
faces, but within the bodies of the planets 


_ themſelves ? It has not there free ſpaces to 


act in, and its impulſes would be obſtruct- 
| ed: 
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ed: yet bodies gravitate within the ſurface 
of our earth, where they are ſurrounded. 
with denſe matter, as regularly as in the 
open air. Nor are theſe all the difficul- 
ties that occur, if we conſider the action of 
this, or any other medium, that ſhould pro- 
duce the different appearances in gravity, 
and in other attractions analogous to gra- 
vity. If a fluid impels a body at reſt, and 
gives it a certain degree of celerity, it can- 
not impel the ſame. body afterwards with 
the ſame force ; becauſe the celerity of the 
body 1 is now to be deduced from the cele- 
rity of the fuid. And if it gives the body 
a ſecond impulſe, that muſt be weaker, and 
a third impulſe muſt: be ill weaker ; and 
ſo on : for the velocity of the fluid, with 
reſpect to the body, muſt ſtill become leſs, 
as the velocity of the body is accelerated; 
till at length they both move with the fame 
celerity, and the fluid can impreſs no more 
force on the body. But this is not the caſe 


in the fall of heavy bodies. The force im- 


= preſſed upon them is ſtill equally ſtrong, 
how great ſoever their celerity be; and in 
equal times their fall is equally accelerated, 
and their force equally increaſed, The 

D 4 Dutch 
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Dutch philoſophers are very particular in 
obſerving this (þ) ; and our author himſelf 
plainly expreſſes it in the following paſſage, 
where all attempts to account for gravity 
mechanically are rejected as unſatisfactory, 


XIII. © But all we want to conſider 
here is, that this power extends univer- 
ſally to all forts of ſenſible bodies, at, or 
near the earth's ſurface ; and that it has 
theſe two remarkable properties : firſt, 
that it is proportional to the quantity of 
matter in bodies; ſecondly, that it acts 
continually, and with the ſame force up- 
on a body that is already in motion, as 
upon a body that is at reſt, This laſt 
properly appears from hence, that it pro- 
duces equal accelerations in equal times 
in falling bodies. Both theſe properties 
diſtinguiſh it from ſuch cauſes as are 
wholly mechanical; which either act in 
proportion to the ſurfaces, or to the bulk 
of bodies, and produce leſs acceleration 
in a body that is already in motion, in 
the direction in which the cauſe acts, 
than. upon a _ at reft, in the fame 
te time. 

(>) Sce Muſſchenbraeck's Beginſels der Natuurkunde. 


4 1 


„ time. We here obſerve theſe things 
concerning gravity, not with a view to 
determine any thing concerning its cauſe; 
« but only to pave the way for what fol- 
© lows concerning the univerſality of this 
" PR” (i) This, I think, is to be on 
one's guard indeed, not to determine any 
thing, when reaſons for determining offer na- 
turally. Gravity muſt either be mechani- 
cal, or not mechanical. To argue conclu- 
ſively againſt the firſt, both here, and in 
the former, and in many other places; and 
yet not to determine for the laſt, is caution 
carried to an exceſs, whatever the motive 
may have been. Gravity is allowed to be 
a ſort of magnetiſin; tho' if magnetic eu- 
via are rejected, we cannot be ſure but that 
magnetic attraction is an effect of immate- 
rial power. Gravity is ſhewn not to be 
owing to the preſſure of the atmoſphere, 
nor to the ſubtile matter of Des Cartes: but 
would it be leſs mechanical, if it were ow- 
ing to any other ſubtile matter? To deny 
that it can be the effect of the firſt ſubtile 
matter, and to ſuppoſe that it may be the 
effect of the laſt, as if it would not be 

equally 

(i) Page 241. 
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equally mechanical in either caſe, is a 
ſtrange ſort of reaſoning. The two 
properties mentioned above, diſtinguiſh the 
cauſe of gravity From ſuch as are wholly 
mechanical, It an effect be not wholly 
mechanical, but partly mechanical, and 
partly not mechanical ; to what cauſe is the 
part that is not mechanical owing ? Muſt 
we admit an immaterial cauſe to that part, 
and divide the effect between the power of 
the Deity and dead matter ? 


SECT, 
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8 E CT. III. 


That a body at reſt cannot act upon another, 
either at a diſtance, or in contact with 
it. The approach of bodies to each other 
in gravitation, improperly expreſſed by the 
word attraction, Of the attractions ſaid 

to be analogous to gravity. Appearances 
not to be called trifling, becauſe we deſpiſe 
them, or know not the uſe of them in na- 
ture. Of magnetic attraQion ; of electri- 
cal attraction and repulfe ; of the attrac- 
tion between the particles of fluids ; of the 

_ coheſion of the parts of matter; of elaſ- 
ticity. 


1 
2 _ 


- _—_ 

_— 

7 5 | 4 

1 4 . 


HEN it is ſaid, That a body cannot 
| att upon another at a di iftance, but 
by the intervention of other bodies, it is fit 
to obſerve, That a body cannot act upon 
another, tho' in contact with it, either to 
attract or to repel it, more than if it were 
at a diſtance, and nothing but pure ſpace 
between them. Only let us remember 
that matter is an inactive ſubſtance, and re- 
fiſts all change of its preſent ſtate; and the 
neceſſary 
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neceſſary conſequence is, That it cannot 
act in any caſe, on other matter, either diſ- 
tant or in contact with it. If a body at 
reſt be in contact with another body, we 
eaſily allow that it cannot begin to move 
towards that fide, to puſh the other body 
from it; nor can it begin to move towards 
the contrary fide, in order to draw the other 
body after it, or that the other body may fol- 
low it. This is mighty plain reaſoning : but 
it is univerſal, and true of every particle of 
the whole maſs of matter. How then 
comes it to be ſuppoſed, That a body can 
att upon another at a diſtance, by the inter- 
vention of other bodies ? This is a very un- 
philoſophical notion. When a ſtone be- 
gins to move towards the earth, it is not 
puſhed by matter from behind, nor drawn 
by matter before it, It would meet with 
leſs reſiſtance, and move with more cele- 
rity, if all were a perfect vacuum quite 
round it. This is plain from the experi- 
ments in the exhauſted receiver. It be- 
gins therefore to move, when there is no 
action or re- action between the earth and 
it, or without any material impulſe. And 
fince this reaſoning is built upon repeated 
experi- 
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experiment, it is plain here that the ſtone 
begins to move by immaterial power, that 
X fame Powter which firſt impreſſed motion 
on matter : and this, I think, muſt be very 
ſatisfactory to all impartial judges. 


II. From this it appears, that the word 
attraction is improper to expreſs ſuch a mo- 
tion, as if one body drew another to it by 
the means of ſome material communica- 
tion, as when a boat is drawn towards the 
ſhip by a rope. Nor is repulſe a more pro- 
per term, when the particles of air, after 
compreſſion, recede from each other by 
what is called e/a/izcify, They were not 
before in contact; and although they had 
been in contact, they could not even in that 
caſe have acted upon one another, by what 
was ſaid juſt now. Yet becauſe this ap- 
proaching to, or receding from each other, 
is, as if the bodies were draun, or were re- 
pelled, or as if there were action and re- 
action between them; theſe terms may 
ſtand for ſuch motions conveniently enough, 
as they are familiar in this ſubje& ; pro- 
vided we always remember, that it is only 
for want of more proper words to expreſs 
| the 
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the nature of theſe motions. And this 
caution is abſolutely neceſſary, becauſe any 
other ſenſe of theſe two words plainly con- 
tradicts the vis inertiæ of bodies, and be- 
gets an inconſiſtency in the mind, and in our 
reaſoning. For wherever we ſpeak of bo- 
dies attracting, or repelling other bodies, 
whether in eontact, or at a diſtance, we 
affirm immaterial power acting on them, 
as certainly as we affirm the inactivity of 
matter, or deny it to have a ſelf- moving 
power. Theſe things being premiſed, 
we may now conſider the other attractions, 
faid to be analogous to gravity. 


III. With reſpe& to theſe we may ob- 
ſerve, that attraction of all ſorts is mutual; 
that is, both bodies are moved, and ap- 
proach to each other; or a force is im- 
preſſed ab extra on them both, fince they 
have not a ſelf-moving power, whereby 
each of them runs over a certain, ſtated 
part of the diſtance between them. This 
is inexplicable by any ſubtile matter. Two 
bits of cork ſwimming upon water, ap- 
| proach towards each other, and at length 


meet at their common center of gravity. 
What 
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What ſhould determine the ſubtile mat- 
ter to take oppoſite directions, and to 
Wimpel theſe againſt each other? There 
W muſt be 2 principle of beginning motion 
here, and of directing it. Matter has no 


ſuch power, as has often been ſaid. To 
ſay, The cork determines the ſubtile matter 
to impel itſelf, is to find a mutual cauſa- 
tion between the parts of matter. The 
particle A determines the particle B to im- 
pel it; and the particle B impels it accord- 
ingly. If this were ſo, we need go no 
farther for the origin of motion. Nor can 


any other matter determine the ſubtile 


matter to take this turn, Set a larger 
piece of cork near the other two, and they 
both approach to it. In this caſe therefore 
the cork determines the ſubtile matter, or 
no other matter at all determines it, But 
how could the cork act on the ſubtile mat- 
ter, to determine it? Is it by puſhing, or 
drawing? Both theſe I have ſhewn to be 
impoſſible, whether the ſubtile matter be 
ſuppoſed in contact with it, or at a diſtance. 
To ſuppoſe a body to act on diſtant bodies, 
by the help of intervening matter, is quite 
unphiloſophical, and againſt the reſiſtance 

of 
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of all matter to a change of its ſtate. Any 
child may make this experiment : but it is 
ſo much the more eaſily tried, and the rea- 
ſoning examined. 


IV. We want here then @ principle f 
beginning motion. No ſort of matter could 
afford ſuch a principle, and without imma- 
terial power motion could never be begun. 
hut what, it will be ſaid, ſhall we in- 
tereſt the immediate power of the Deity 
in ſuch trifling appearances as theſe ? There 
is no dignus vindice nodus here, I anſwer, i 
We muſt by all means call in the imme- i 
diate power of the Deity, the Creator of 
heaven and earth, even here, in this trifling 


appearance; ſince all the matter in the uni- 
verſe cannot account for it. Is not this an 
attraction analogous to gravity, and called 


a power in nature? But ſubtile matter has 
as little power to perform this attraction, as 
the moſt lumpiſh matter we can name, as 
the rocks on mount Caucaſus, or the Alpes. 
If the ſubtile matter cannot account for the 
principal attraction of gravity, it can as lit- 
tle account for thoſe that are analogous to 
it. Is not the power of the Deity imme- 

_— diately 
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ately intereſted in the coheſion of all the 
parts of matter, even in the coheſion of the 
parts of thoſe very bits of cork ? If all the phi- 
loſophers on earth can account for this cohe- 
fion otherwiſe, I ſhall be ſilent; but if that 
be impoſſible, ſuch queſtions are from the 
purpoſe. There is no intermediate link be- 
tween this attraction and the power of the 
Deity, more than between the gravitation 
of the planets and his power. The power 
of the Deity is more univerſal than our pre- 
judices will allow us to think, Wherever 
there is matter, there it is put forth, of 
which I ſhall ſpeak immediately. And that 
appearance cannot be called trifling, which 
ſhews us his immediate power, without a 
cloud of dead ſubſtance to darken the pro- 


V. The reaſoning above is applicable to 
the great bodies in nature, as well as to the 
ſmall. Two planets gravitate to each other 
from a vaſt diſtance, and if not prevented, 
would meet at their common center of gravi- 
ty. What ſhould direct the æthereal fluid 
to impell them thus? They both gravitate 
towards a third planet. That third planet 
E there- 
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therefore muſt give the fluid a new direction, 
or no matter at all directs it, And if we ex- 
clude immaterial power, it mult direct its 
ſelf or have a ſelf-· moving power. This 
would in effect put an end to our 
into the moſt ſublime part of philoſophy, 
The two planets cannot attract each other at 
a diſtance. That would be to act where they 
are not, which is really a charm, The au- 
thor ſays, poſſibly ſome unſkilful men 
* may have fancied, that bodies might 
<« attract each other by ſome charm, or um- 
& known virtue, without being impelled 
«© or ated upon by other bodies, or by 
© any other powers of whatever kind.” (g) 
If the power of the Deity be a charm, it is 
that charm by which the univerſe, and the 
fullneſs thereof, were created, and are ſtill 
preſerved : and if it be an unknown virtue, 
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|| it is the greater ſhame for philoſophers, —— 

1 This reaſoning likewiſe ſeems to go far in 
ot diſproving the impulſe of a ſubtile matter in 
ll. any ſort of attraction: for it is as applicable 
9 to the magnet and iron, ſwimming on pieces 


of cork, as to the cork itſelf. The matter 
chat impelled the iron to the magnet, coule 
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— 
not contrarily impell the magnet to the iron: 
nor could the magnet and iron act on this 
matter to impell themſelves, without ſuppoſ- 
ing them to begin motion where there was 
none, by puſhing the matter from, or draw- 
ing it to themſelves ; which, beſides con- 
tradicting the refiſtance of matter to a change 
of its ſtate, ſuppoſes attraction in order to 
account for attraction, or repulſe previous to 
repelling. I again repeat it, wherever 
there is motion, where before there was 
none, there muſt be a principle of beginning 
the motion, different from matter, which 
we are demonſtratively certain has no ſelf- 
motive power, If this plain truth had been 
attended to, it would ſave philoſophers a 
world of diſputing, and fooliſh hypotheſes 


about /ubtile matters. And I wiſh ſome 


great man had recommended it, whoſe au- 
thority would have made it current (þ). 
E2 VI. If 


(b) Immaterial power in attraction and repulſes be- 
tween the parts of matter, that is without any interven- 
ing matter, ſeems to produce all thoſe ſurpriſing effects, 
which were ſuppoſed to be cauſed by certain powers, 
or qualities, inherent in the matter itſelf, It is no way 
probable, that there are any magnetic uvia, or ſubtile 
matter, iſſuing out of the iran and load. ſtone. We can- 

not 


[ 52 ] 


VI. If we conſider another ſort of at- 
traction ſaid to be analogous to gravity, 
| namely 


not conceive that they ſhould begin to emit theſe, by 
only being put near one another, more than the two bits 


of cork mentioned above : and by the obſervation juſt | 1 


now made, there muſt be a principle of beginning mo- 
tion, different from matter, ſuch as are attraction and 
repulſe. In order to make our ſenſes judges of this, let 
us conſider that a load- ſtone draws to it a weighty key, 
and keeps it ſuſpended. The magnetic attraction there- 


fore is ſtronger than the weight or gravity of the key. 4 


And if I have argued right about the denſity of the ſup- 3 
poſed ethereal medium that ſhould impell the key down- i 


ward, the impulſe of this medium, if real, ſhould be A 


felt as much at leaſt on the ſame ſpace, as the weight of 
the key which it produces, is felt. If a piece of iron q 
weighs a pound, or half a pound, when ſupported and 
at reſt, an equal force ſhould be felt on the hand, preſſ- 3 
ing perpendicularly downward, when the key, or iron, 
is not there: for by ſuppoſition the iron would have 
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no weight, or not gravitate at all, were it not for the 
impulſe of the medium. Now the magnetic effluvia, if 3 
there were ſuch, being ſtronger, and therefore denſer, 3 
ſhould be more felt, and really attract any b . 3 
heavy as iron; and lighter bodies more eafily. All 
this follows from the nature of a denſe medium, and re- 


duces the point, I think, to an eaſy experiment, where 


our ſenſes are judges. And it ſeems to confirm this 


reaſoning, that magnetic attraction is not obſtructed, 
by 
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namely that whereby the particles of fluids 
form themſelves into drops, it will be as dif- 
ficult 


by intervening bodies, tho* very denſe, more than 
gravity. Which is altogether inconceiveable, if a 
denſe medium impreſſed theſe ſtrong forces. It has 
been obſerved by Sir 1/aac Newton, from the fits of 
eaſy refraction, and eaſy reflection of the rays of light, 
that attraction is eaſily turned into repulſe : and theſe 
two immaterial powers can only account for the ſtrange 
appearances that are obſerved between the iron and 
had-ſtone, and between load-ſtones among themſelves. 

That there are Muvia in other caſes is certain: all 
ſcents and odours are proofs of it. The vapours raiſed 
from water are but one kind of effluvia; and the ex- 
halations raiſed from all bodies, without exception, 
are effluvia of different ſorts. But it is to be obſerved, 
that they are all thrown off at firſt by repulſe, which 
is an immaterial power. And at a ſmall diftance they 
begin to riſe in the air, according to their ſpecific gra- 
vities, which is the ſame immaterial power differently 
put forth, and for weighty purpoſes. When accumu- 
lated at a juſt height in the atmoſphere, by their mutual 
attractions and repulſes (which no ſubtile matter could 
account for) rain is engendered, the air is moved for 
health, the earth is watered and made fruitful, and a- 
nimals, by the odours raiſed from vegetables, are 
taught to chuſe their food. This is the indulgent pro- 
vidence of the Creator, and not below his 'immediate 
care, It would be bad for man and beat, if a ſubtile 
E 3 | medium 


lo] 


ficult to reconcile this various effect to the 
action of any ſubtile medium. Let us ob- 


ſerve 


medium were left to produce the chief phænomena in na- 
ture. i 

Electrical effluvia are of another nature, if at all to 
be called by that name. I ſhall beg leave to ſpeak my 
thoughts of the various appearances electrical bodies ex- 
hibit, without being poſitive in any thing, except that 
the attractions and repulſes in theſe are the immediate 
effects of immaterial power, exerted according to laws 
we do not underſtand, and for purpoſes we cannot pe- 
netrate in this ſtate : tho I firmly believe they are the 
admiration of higher Beings, and anſwer greater ends, 
And this exception is juſtified by what I have faid a- 
bove. The particles of fire and light, which are the 
ſame, are ſometimes ſtrongly attractive, and ſometimes 
as ſtrongly repellent, as was obſerved juſt now from Sir 
Iſaac Newton. Their repulſive force appears, in that 
heat increaſes the dimenſions of all bodies, and is the 
chief mean of throwing off vapours and exhalations. 
Fluids are quite diflipated by an intenſe, or continued 
heat. Their attractive force is plain from many in- 
ſtances in theſe electrical experiments. The particles 
of fire and light are excited by friction in all theſe ex- 
periments. Friction alone often produces fire and 
burning, as common experience ſheweth on many oc- 
caſions. And there is fire in all kinds of matter, even 
in cold water, as any one who has ſeen theſe experi- 
ments, muſt have beheld with admiration. It is needleſs to 


mention the childiſh diverſion of going into a dark place, 
and 
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ſerve the attraction between the parts of 


quickſilver: if it is ſcattered on a plane, it 
contracts 


and ſtriking fire from two white tranſparent pebblcs, 
from a cane with a piece of a tobaco-pipe, or from 
fine loaf-ſugar. Oceans of fire and light are continu- 
ally ſhed from the fun, and are imbibed by the ſea, by 
the earth, and by all vegetables ; the food of all ani- 
mals, and whatever we eat or drink, is ſaturated with 
this element. It is the chief agent (if I may ſo call it) 
in all vegetation. The particles of fire thus excited by 
friction, rouſe the like particles in near bodies, tho 


without contact, by attraction. This is viſible to the 


eye. When we put our finger near the tube, in which 
this matter is excited, or near any perſon on whom it 
is ſo excited (who is then ſaid to be electrified) we ſee 
a ſpark of fire appear between the finger and the tube, 


or any part of the perſon's body ſo electriſied. It is 


thus that brandy is ſet a flaming, and a ſpark of fire is 
raiſed from cold water itſelf, There is no actual con- 
tat, and the fire is raiſed by attraction between the 
particles. The particles thus rouſed in the finger by 
attraction, and ſuddenly dilating themſelves on all ſides, 
raiſe a ſmart, or pain in the fleſh, exactly the ſame as 
is felt by the burning of a ſpark ; and if the action be 
ſtrong, a pretty violent ſhock is felt at the fame time, 
in a diſtant part of the arm. When the electrified me- 
tal, or canon (as they call it) is large, in which theſe 
particles are thus excited, the ſhock, ſo communicated, 
is dreadful, as if all the bones of the body were broken 
at once. Profeſſor Muſſabenbroeł at Leyden, was the 
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contracts itſelf into many ſmall globules, 
inſtead of ſpreading into a level ſurface, 
where 
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firſt that felt this ſhock, a few years ago, and was glad 
he had eſcaped with his life. Some ftout men of the 
academies in France, and in Germany, were bold e- 
nough to run the fame riſque; but no conſideration 
can make thoſe, who have tried this experiment once, 
venture on it a ſecond time. And I have heard of a 
propoſal to put criminals to death by this experiment. 
It is thus, I conceive, that lightening produces 
ſuch terrible effects, not by the fire in the air, but by 
the fire in the bodies themſelves, thus rouſed into aQi- 
on, and that without actual contact; tho we ſay, 
tactus fulmine. The effects of lightening are extreme- 
ly ſurpriſing : but if we conſider, that, in the collifion 
of flint and fteel, the particles of the flint are ſuddenly 
vitrified by the fire ſtruck out; it is very conceiveable 
that metals may be inſtantly melted, by the force of the 
fame element, ſet on action in the ſame manner as in 
electrical experiments. And they likewiſe ſhew that 
bones may be calcined, and animals extinguiſhed, with- 
out any viſible external hurt. One perſon may be 
ſtruck dead, while another hard by, is no way affect- 
ed. Whatever body firſt attracts the fire, the force is 
there all ſpent. Hence turrets, ſteeples, and tall trees, 
are moſt apt to catch the attraction; whence lighten- 
ing ſeems to point chiefly to theſe prominent objects. 
It is thus the finger held near an electrified body, has 
the particles of internal fire ſuddenly ſet on motion. — 
Yet this element thus lodged in all terreſtrial bodies, 


which 


[59] 
where this particular attraction overcomes 


the univerſal attraction of gravity. Does 
the 


which is ſo violent in theſe caſes, is of univerſal uſe to 
promote vegetation in all vegetables, and ſtrength and 
health in the animal body. We ſee all things revive 
with the returning heat, and animals ſeemingly dead 
get new life. Theſe particles of fire in our bodies, 
ſeem really what is ſaid to be the animal ſpirits. How 
ſoon does a ſtrong ſpirit taſted, or but held to the noſe, 
recover from fainting, and envigorate all the ſenſes! 
This is by attraction along the olfactory nerves; for theſe 
particles have not yet been mixed with the blood. To 
ſeek for animal ſpirits in a fluid form, in the nerves, 
has coſt much fruitleſs trouble. But to have done, 
it is probable in theſe experiments, that an electrical 
atmoſphere (as T think it may be called) of this attrac- 
tive matter, is ſuddenly excited round the electrified 
body, and extends itſelf as far as the body reaches, 
ſometimes to a great diſtance. It has been found ta 
run along a chain, carried from houſe to houſe, and 
height to height, for more than 5000 feet, and that in 
an inſtant; and upwards of 800 men, by joining 


8 hands, were all electrified at once, by the touch of one 


man, on whom the matter was thus raiſed. Which 
ſhews the exceeding ſwiftneſs of communication, by 
this attraction. This atmoſphere ſpreads in breadth to 
8, and ſometimes to 10 inches ; as is plain from the 
experiments themſelves, if this were the place to inſiſt 
on theſe things. This perhaps might be called the 
atmoſphere F electrical attraction properly enough; for 
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[ 58 ] 
the ſame common medium perform two op- 
poſite effects, or muſt another medium be 
invented on this occaſion? It was formerly 
obſerved that two contrary forces, or ten- 


if you put your finger to the verge of this atmoſpher, . 
the like particles in your hand or arm, are inſtanty 
rouſed by attraction and exploded (if we may call i 
exploſion ;) and the other perſon feels a ſudden punctun Bl 
in the part oppoſite ; for the action is mutual. It i 
ſomewhat diverting to fee this electrical atmoſpher 4 4 
raiſed upon a dog. He ſnarls at any thing that poins 
towards him, as dreading the ſmart, even at a bit of 
Meſh held out upon a fork. The appearances likewiſe 4 
from the electrical barometer, as the German philoſopher i 


call it, are very ſurpriſing. A ſtream of light riſe 
ſometimes 50 inches above the mercury, and ſeems toll 
be within the very ſubſtance of the tube. The re/inou Wi 


'o 42 
.— 


electricity often repells, what the vitreous electricity at- 
tracts; and contrarily. And the ſame ſort of electrici - 
ty attracts in one caſe, and repells in another: it raiſes i 
2 ſpark of fire from cold water, and drives away gun- i 
powder, ſcattering it up and down the paper. Which | 
ſhews attraction and repulſe exerted by turns, accord- | 


ing to the difference of badies. 


It is thus, I think, that theſe immaterial powers of 
attraction and repulſe produce all thoſe ſurpriſing effects 
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which we behold, without feigning ſuch powers inhe- 


rent in matter itſelf; which is contradictory. A con- 
ſtant reſiſtance to any change of ſtate, and active power 


to change that ſtate, are not compatible to the ſame 


ſubject. * 
dencies, 
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| dencies, could not be planted in one and 
| the ſame ſubject; and it will be as difficult 
to conceive bow two different and contrary 
ediums ſhould act upon the fame individual 
natter at once; or what ſhould give one 
medium (if there be but one) ſuch a various 
Y and vertiginous motion. If two of theſe 

obules happen to touch, they are imme- 
ately drawn into one larger globule. 


9 Phat could determine the ſubtile matter to 
o öpell theſe particles to each other, how- 
„ ever irregularly theywfall, or are ſcattered 
4 up and down ? If a ſubtile matter were em- 
I ployed in this attraction, a determining prin- 


cile, not material, would certainly be want- 
ig. For by what has been ſaid before, the 
particles of the quickſilver could not de- 
termine the ſubtile matter to impell them- 
WF elves, without a mutual cauſation between 
e parts of matter; that is, of a dead ſub- 
dance. Two particles without power, can- 
not beget power between them. The 
ſame effect is remarkable in the drops of 
dew on the tops of graſs. You ſee mil- 
lions of ſmall watery ſpherules, betwixt you 
and the ſun in a morning. If this were to 
be aſcribed to a ſubtile medium, either the 
25 ſame, 


[ 60 ] 
fame, or analogous to that which is ſuppoſ. 
ed to cauſe gravity in bodies; what incon- 
ceiveably little, and infinitely various vor- 
tices would be neceſſary to effect it! Would 
not what is ſaid againſt Des Cartes's ſubtile 
matter, be applicable to this ſubtile matter? 
ce To remove the difficulty a ſtep farther, 
te or to involve the queſtion in obſcurity, 
new vortices are introduced in every in- 
ce finitely ſmall particle of matter. From 
te theſe, if there be occaſion, they will de- 
< ſcend into another order, infinitely leſs ; 
and fo on (i).“ How much better do we 
all ſee the faults in other mens arguments, 
than in our own. 4 


cc 


VII. The attraction of coheſion, or 
power of cobefion, as it is called, is named 
among other powers analogous to gravity. 
This appearance challenges our higheſt ad- 
miration. By it the parts of matter adhere 
to each other, with wonderful force, and 
form ſolid bodies. The force of this action 
deſcends infinitely low; for every part is 
made up of other parts, ſo that the very 
ſolidity of matter ſeems to be owing to it. 
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The leaſt part affords two ſurfaces, that 
might be ſeparated by any force did not im- 
material power prevent it. I am not able 
to ſtretch a ſlender wire till T break it ; and 
this reſiſtance proceeds from the ſtrength of 
coheſion between the ſurfaces of its parts. 


| Wherever two ſurfaces can be made, per- 


pendicular to its length, up or down, the 
whole ſtrength of cohefion is there ; that is, 
the whole reſiſtance is made by theſe two 
ſurfaces, not the 5oth part of an inch in 
diameter. It is remarkable here, that 
each of the two ſurfaces makes its reſiſtance, 
and the one is oppoſite tothe other : the up- 
per ſurface reſiſts a force acting downward, 
and the under ſurface reſiſts an equal force 
acting upward ; as when two men draw in 


| contrary directions. And theſe oppoſite and 


equal reſiſtances are made between every two 
poſſible ſurfaces, through the whole length 
of the wire. To purſue this minuteneſs 
of oppoſite reſiſtances diſtreſſes the imagina- 
tion, Another ſort of matter puſhing the 
parts to each other, cannot be pretended 
here; for the parts are in contact. Nor can 
the little particles themſelves exert this force, 
and make ſuch a great reſiſtance: for I can 

I Over- 
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overcome their reſiſtance in any other direc- 
tion, almoſt without feeling it. What 
evaſion ſhall we contrive here then? Nei. 
ther other matter, nor the particles them- 
felves, could produce this effect. The 
power exerted is indeſinent; as indefinent il 
as that of gravity. —Surely this is a par- 
ticular where truth ſtares us in the face, 
Where we muft ſee the power of the Al- 
mighty Creator, whether we will or not, con- 
ſtantly put forth on all the parts of matter. 
This demonſtrates his immediate action 
every where, in ſpite of our chicaning phi- 
loſophy. We can fee nothing, touch no- 
thing, move nothing round us, but this con- 
viction muſt occur. There is no need of 
intermediate links, and a chain of contro- 
verted cauſes, todiſcoyer the Author of our be- 
ing. Nothing but his immediate power could 
exert this amazing force in theſe minute 
particles. Material impact (if that was 
poſſible) in all contrary directions, would 
mutually deſtroy itſelf, and rather diſſolve, 
than cement the parts of matter ſo ſtrongly 
together. This univerſal phænomenon 
therefore ought to ſilence the advocates 
for material cauſes, in all caſes. For 
| wherever 
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[ 63 ] 
rherever they can invent a ſubtile matter to 
oduce the effect, the immediate action of 
e Deity is beforehand with them (as I faid 
dove) and prevents their hypotheſes in 
zoſe very inſtances, which they would ac- 
ont for without his power. This is as 
oli (if I may uſe ſuch a compariſon) as 
ve ſhould deny any perſon to be within a 
Mouſe, at the very time that the people from 
chin are ſpeaking to us. All theſe rea- 
as were inſiſted on before. And to take no 
Notice of them, farther than calling this uni- 
erſal phænomenon 2 power in nature, 
berely the parts of bard bodies cobere to- 
eber, is a new way of eſtabliſhing Philo- 
I phical difcoveries; this properly is not in 
ard bodies onely, but in ſoft bodies, as 
Work and ſpunge; in tough and pliable bodies, 
the fleſh and finews of all animals, in the 
$wigs, roots and branches of trees, the leaves 
ad parts of all plants. Every fort of body 
Nas its degree of coheſion, And are not the 
riginal particles of matter ſuppoſed perfect - 
gy -2r9, and unyielding to any natural force; 
nd conſequences deduced, if they ſhould 
ear, or grow old? As if a ſubſtance 
ould wor, that 1 is ſupported by Almighty 
power? 


e t 5 »h 
= 8 9 nnn * 1 RN 1 
e n ä 


[ 64 ] 


power ! coheſion therefore belongs to rat: 1 
ter, as it is a ſolid ſubſtance, extended i into 
length, breadth, and thickneſs. 


VIII. Nor i is the impreſſion of immate 
rial power leſs aſtoniſhing and wonderful u 
gravitation. It is rightly ſaid, every par 4 
ce ticle therefore, of the earth gravitates to- 
© wards every other particle of it: and fall 4 
the ſame reaſon, every particle of matia | 
« in the ſolar ſyſtem gravitates toward 
« every other particle in it.” () This is 2 
juſt conſequence of bodies gravitating to Y 
each other, in proportion to their quan ; 
of matter; for every particle muſt attract 
and be attracted by every other particl: 3 
But O! how incomprehenſible is this variou 
action! and how contradictory if we ſup-l 
poſe it to be owing to the impulſe of other 
matter! Let a man endeavour to imagine 
one particle only impelled millions of con- 
trary ways at once, by other particles; and] 
he will ſee the impoſſibility of the effect. 
Then let him endeavour to conceive that 4 
every particle in the whole ſolar ſyſtem is 


thus impelled by ſurrounding matter, to | 
5 


23 
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every other particle in it; and the con- 
tradiction becomes monſtrous, The un- 
gravitating, or impelling matter, would 
thus be infinitely more in quantity, 
than the gravitating matter, that were im- 
pelled. Or how could millions of particles 
find ſcope to act on one particle, to impell it 
all poſſible ways at once? or could this pro- 
duce gravitation at all, the contrary forces 
reſiſting each other? A thought ſhould be 
made conſiſtent in the mind, before it can 
appear conſiſtent to others. No man had 
ever a notion of the poſſibility of this. 
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IX. We have here then an effect worthy 
of Omnipotence, and to be performed only 
by the immediate operation of the Deity. 
And from this we may ſee, with inexpreſſi- 
ble ſatisfaction, the Power of the Creator 
conſtantly exerted throughout all nature. 
The weight of our own bodies determines 
that, which men of ſubtilty and learning 
have been diſputing about for ages. This 
is the true fruit of our enquiries into the 
works of nature; the moſt ſublime part of 
Pbiloſophy, and gives that pleaſure, which 
a rational being would not exchange for any 
4 other 


[66] 
ke that philoſophy affords, And thoſe 
who require experiments for a proof of 
every thing, have them here without any 
apparatus. They are defired to conſider 
the conſtant facts referred to, in theſe at- 
trations that are ſaid to be analogous to 
gravity, which for certainty and univerſality 
far excell all the experiments that ever were 
made by art. They are the experiments of 
nature, which prevent our induſtry, and are 
eaſily underſtood. But it is our misfortune 
to neglect what lies before our eyes, that we 
may ſearch for it in a dark and learned man- 
ner. It would be hard if the Deity con- 
cealed himſelf from the common ſenſe of 
mankind, that men of leiſure might amuſe 
the world with wrangling and conteſt, i 
Which if they have not done, by a ſucceſſi- 
on of ſubtile matters, from the earlieſt times, 
I am greatly to be blamed. But it requires 
only plain ſenſe, and a love of truth, to ſee 3 
through the impoſition. The whole 
analogy here (as was ſaid before) conſiſts in 
this, that theſe attractions, as well as gra- 
vity, are the immediate effects of immate- 
rial power, and not of any ſubtile matter. 
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X. I beg leave only to add a word con- 
cerning elaſticity, which remains to be ſpoke 
of; and I think we ſhall be taught to reject 
even this ſubtile matter, by the arguments 
that are made uſe of againſt Des Cartes's 
ſubtile matter. Des Cartes, and after 
him Leibnitz, aſſerted, that the quantity 
of motion in the univerſe ſtill remained the 

fame ; a ridiculous fancy, which is contra- 
dicted by what we daily ſee and feel. In 
the fall of a rock, or ſpringing. of à mine, 
new motion is centainly produced, and ſoon 
ended; and all living creatures, man eſpe- 
cially, begin, and put an end to motion, 
ſpontaneouſly, Among other arguments, 
which prove the contrary of this aſſertion, 
it is plain that twa ſoft, or unelaſtic Bodies, 
encountering directly, are both ſtopt. Here 
it is obſerved that, ** in this caſe, their 
* whole motion is loſt ; and the motion of 
te the one being deſtroyed by the oppoſite 
** motion of the other, it is without ground, 
and merely to fave an hypotheſis, that 
e fluid is imagined, which they fergn to 
e receive, and retain the forces of bodies. 
According to our firſt views of mat- 
= "ter and motion, from the plaine/? experi- 
2 ments, 
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« ments, matter appears to be an naive i 
te ſubſtance of no elaſticity, Yet they af. 
te cribe a perfect elaſticity to all their ſub. 8 
ce tile matter; and laws of motion are pro- 
“ poſed by chem as general, which can 

ce hold of perfectly elaſtic bodies only; 
ce that is, of bodies, not one of which ha 
e hitherto been found in nature. They 
© have never been able to explain how thi 
ce perfect elaſticity ariſes from the laws i 
& mechaniſm ; yet, according to them, the 
« world is a mechanical perpetual move. 
*© ment (H.“ 5 4 
XI. Here by the way, we may obſerve, 
that if a man argues from the inactivity of 
matter againſt Des Cartes, why ſhould hi 
not make his own hypotheſis conſiſtent with 
the inactivity of matter? Or will not tha 
argument be as concluſive againſt a like hy. 
potheſis, as againſt Des Cartes's To argu 
from our fr/# views of matter only, leave 
the argument ſomewhat dubious; as if after-l 
views might perhaps diſcover matter to be 
an active ſubſtance ; in which caſe, we might 
bid adieu to philoſophy and reaſon, But 3 
I ſuppoſe it is meant, according to our b 
or exacteſt views, —However to let that pak, 
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as hath been ſaid a very few lines before, 
« Tf all bodies in the world had a perfect 
« elaſticity, there might be ſome pretence 
| © for maintaining this principle,” to wit, 
that the ſame quantity of motion ſtill re- 
mained in the world, and therefore that it was 
a mechanical perpetual movement; | would 
aſk firſt, If perfect elaſticity cannot ariſe 
from mechaniſm, whether imperfect elaſtici- 
ty can ariſe from mechaniſm ? Eſpecially 
ſince matter appears from the plaineſt ex- 
periments to be an unactive ſubſtance of no 
elaſticity, Plain experiments ſhould deter- 
mine the point, But if imperfect elaſticity 
may ariſe from mechaniſm, it might be con- 
tended that perfect elaſticity was only me- 
chanical, If a weak degree of active power 
may ariſe from matter and motion, a ſtrong 
degree of it might be owing to the ſame 
cauſe, And if all elaſticity, perfect and 
imperfect, be above the laws of matter and 
motion; it cannot be wrong to aſcribe it to 
an immaterial power immediately impreſſed: 
for there is no other third cauſe to come 
in competition. This whole argument ſeems 
a little ambiguous, and only levelled againſt | 


perfect elaſticity, 


F 3 XII. But 
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X1I. But if it be wrong in Des Cartes 

to ſuppoſe a perfe#ly elaſtic fluid, I would 
aſk in the next place, if it be right to take 
up the ſame ſuppoſition under a different 
name? The Cartefians aſcribe a perfect 
elaſticity to their ſubtile matter ; and is not 
a perfect elaſticity aſcribed to the ethereal 
elaſtic medium, which byits impulſes ſhould 
produce the chief phanomena of nature? Did 
not Des Cartes imagine his ſubtile matter 
with the ſame view? It cannot be fair rea- 
ſoning to impugn perfect elaſticity in one 
ſuppoſition, and go into it in another ſup- 
poſition, juſt for the ſame purpoſe, There 
is little difference between the two ſubtil 
matters, either in the effects they are ſup- | 
poſed to produce, or in the want of founda- 
tion for their exiſtence. If Des Cartes 
had accounted for the motions of the hea- 
venly bodies, as agreeably to the laws of 
geometry and mechanics, as Sir aac New- 
ton has done, and then aſcribed the whole 
to the impulſes of a ſubtle elaſtic matter, 
there would have been no difference in the 
thing ſuppoſed, whatever there might have 
been in making the ſecond ſuppoſition, and 
defending it, after the firſt was rejected. 
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And even then, we ſhould have had the 
ſame reaſon to reject this ſubtile matter, as 
now. Any number of ſuppoſitions, does 
not make it other than an inactive ſubſtance, 
Jam forced to ſay, that it ſeems to be the 
diſeaſe of philoſophers to hunt after mate- 
rial cauſes, For it is very unphiloſophical 
to ſuppoſe, that one half of matter may be 
employed to move the other half of it ; or 
to ſearch for a cauſe in a ſubſtance that has 
no power, 


XIII. As to elaſticity, we may be demon- 
ſtratively certain that it cannot be the effect 
of a material cauſe, ſince matter cannot im- 
preſs a new force upon itſelf, after the for- 
mer is ſpent. If two equal, unelaſtic bodies 
encounter directly, with equal celerities, 
the whole motion is loſt on both fides, as 
was ſaid before: and if they be perfectly 
elaſtic, their motion forward is as much de- 
ſtroyed, as if they were unelaſtic; but an 
equal motion is produced anew, and they 
fly back with the fame force and celerity as 
they came forward. It is needleſs fo often 
to repeat, that a ſubſtance, which ne- 
ceſſarily reſiſts all change of its preſent ſtate, 
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could not thus change its ſtate; and after q 
its former motion is quite deſtroyed, begin 


again to move in an oppoſite direction. 
is once in a ſtate of reſt, tho? ſhort ; 
cannot move both forward and backward at | 


both aſcend and deſeend at the ſame time; 


and between theſe motions, it moves no 
way, or it is in a ſtate of reſt. And as a up 
body thrown up, if the impreſſion of gravi- 


ty were ſuſpended, when it is at its height, 
would remain there; ſo when the compreſ- 
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once than a body projected upward, could 


1 


ſive force is ſpent in the ſhock of elaſtic 4 
bodies, if the reſtitutive force were ſuſpend- 
ed, they would both remain in contact with- | 


out motion to any fide. 


(n) The argument : 
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(n) No ſubtile matter can be pretended to repro- i 


duce the motion loſt in the ſhock of elaſtic bodies, 3 


For what ſhould determine the ſubtile matter to act, in 3 | 
2 contrary direction, juſt when the former motion of 2 


the bodies is deſtroyed? A determining principle is 


wanting to begin the aftion.———0Or if the ſubtile i 


matter acts inceſſantly, why does it not ſtop the mo- 
tion forward, as well as produce an equal motion 
backward? And if it acts inceſſantly, why is not its 


motion and force felt ſenſibly at all times; as was argu- 


ed with reſpect to gravity ? The material impulſe that 
produced a ſtrong force, muſt be equally ſtrong. It 


we: 
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z the ſame, tho” the bodies be but zmper- 
fly elaſtic, The force of reſtitution in 


glaſs 


roduces a very ſenſible effect in two ivory balls; 
which ſhould repell from each other two equal balls 
hat were at reſt, and in contact. This is a neceſſary 
onſequence of its acting conſtantly in a contrary di- 
ection. Or if it ated conſtantly in any direction, 
cs action would be felt. We give up the teſtimony of 
Four ſenſes too ſoon, even in caſes where they are com- 
oeetent judges. When a cannon, or but a muſket is 
aiccharged, if the ſubtile matter ruſhed. that way, to 
drive the bullet out, it would be heard, as well as felt. 
C enſe itſelf becomes judge in theſe nice diſputes of 
philoſophers. In the ſpringing of a mine, if the ſub- 
tile matter ruſhed forward to diſcharge that terrible 
force, it would do execution, before the blowing up of 
rocks and walls of cities. Becauſe it is called ſubtile 
matter, we inattentively allow that its force muſt be inſen- 
ſible, at the ſame time that it is ſuppoſed dreadful. And 
if our ſenſes thus decide againſt the patrons of powers 
in matter ; they ſhould give up elaſticity, among its 
other powers, rather than expoſe their philofophy to be 
confuted by the plaineft arguments. 

If they ſay, no ſubtile matter is concerned in the 
reproduction of motion loſt in the ſhock of elaſtic 
bodies, or in the production of new motion, when a 
bomb, or cannon-bullet is thrown out with ſuch irreſiſti- 
ble force; but only that this is by repulſe between the 
parts of matter: it hath been ſhewn above, that repulſe 
between two quieſcent bodies, or particles of any ſize, is a 
natural 
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glaſs, is found to be to the compreſſive force, 
as 15 to 16: if therefore the experiment 
were made with balls of glaſs, they would 
fly from each other again with 1 5 ſixteenth; 
of the velocity they had at firſt, Thu 
their beginning to move in a contrary direc. 


natural impoſſibility. They ſhould likewiſe remem- | 
ber, that multiplication of motion is as impoſſible to 
an inactive ſubſtance, as beginning of motion: for it i 
in effect the beginning of motion that was not befor:, 


It was to avoid this impoſſibility, that made Des Carte: 


ſuppoſe, the ſame quantity of motion always remaining 


rr 
1 py We» 


in nature... They who contend for this multipli- | 


cation of motion by mere matter, have forgot the ſe- 


cond law of nature, that motion is always in proportim | 
to the force impreſſed. This directly excludes the pro- 
duction of new motion mechanically, or without in- 
material power. The body, or particle A, could not. 
| Impreſs on the body, or particle B, more force than it 


hath. This ſhort argument, as J have ſaid, is univer- 


ſal, and applicable to every particle of matter in the u- | 1 


niverſe ; and therefore concludes more, than all the 


advocates for powers in matter will ever be able to | 


ſhake. lt is ſhewing a great diſregard to truth, 


firſt to own the laws of nature, in order to keep fait : 1 


with the common ſenſe of mankind; and then to have 
recourſe to unnatural and abſurd fictions, in order to 
overturn them again. For this ſubtile matter is con- 
trived on purpoſe to begin, and TP motion all 
manner of ways. 

too, | 


- 
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jon, is by a force impreſſed ab extra, as 
uch as the deſcent of heavy bodies is; 
Who elzſticity be not analogous to . 
In other reſpects, | 


XIV. There is therefore no difference be- 
ween perfect and imperfect elaſticity, with 
eſpect to their cauſe, If a body could not 
e gin to move with any degree of celerity, it 

ould not begin to move with a ſmall de- 
Free, more than with a great one. It makes 
proportional refiſtance to the one, as well 
s to the other, —— Air is perfectly elaftic, 
ecauſe it expands itſelf always with the 
ame force wherewith it is compreſſed; 
ho' at ſome times it is with more difficulty 
4 preſſed than at others. Not only our 
Wenſe of hearing, but our very vital breath, 
s connected with this perfect elaſticity: ſo 
chat in this reſpect, as well as innumerable 
others, our life depends on the power of 
che Creator, inceflantly working our pre- 
ſervation, and not on the power of a 
dead ſubſtance, And if perfect elaſtici- 
ty be, when the force of reſtitution is 
equal to the compreſſive force; what name 
ſhall we give it, when the expanſive force 
18 


* 5 


| 
| 
| 
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is irreſiſtibly ſtrong, without any compreſ. 
fion ? as in the ſpringing of mines, firing 
of great guns, &c. Shall we call this more 
than perfect elaſticity ? It is by this 
power likewiſe that the Author of nature 
reproduces motion, conſtantly decreaſing 
by the action of bodies upon bodies. The 
juſt quantity of it is thus always ſupplied; 
but it is not always the ſame. Elaſticity 
exerted without any compreſſion, is cer- 
tainly new motion, as well as the ſpontane- 
ous motions of all living creatures, — All 
elaſticity is neceſſarily accompanied with 
repulſe. Elaſtic and repulſive force are the 
ſame. 

And thus all thoſe powers that were for- 
merly thought to belong to matter, with- 
out any exception, are found to be the im- 
mediate impreſſions of immaterial power. 
If I have argued amiſs, I ſhall ſurely hear 
of it. Every man of common ſenſe is 
judge of theſe arguments ; and I only wiſh 
they may be impartially examined. 


SECT. 
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8. E C 8 | IV. 


That motion cannot be increaſed, by reſoly- 
ing it into two directions. Motion is al- 
ways loſt in the compoſition of it, and 
never gained by reſolution. Addition 
and ſubtraction of motion different from 
the compoſition and reſolution of it, Our 
miſtake concerning the effect of the in- 
clined plane in this caſe. That motion 
Should be increaſed mechanically, a direct 


fr lity. 


H US it appears that the conſtant de- 
creaſe of motion and force in the u- 
niverſe, can only be repaired by immaterial 
power impreſſed on matter. Yet it is aſ- 
ſerted, that as motion is loſt in the com- 
« poſition, ſo it is neceſſarily gained in the 
e reſolution of motion (a). This might 


paſs 


(a) In page 140. it is ſaid, The reſolution of 
«© powers or preſſures, is a neceſſary conſequence of 


their compoſition. As motion is loſt in the com- | 


c poſition, /o it is neceſſarily gained in the reſolution of 
C notion. And as this is allowed of motions, and of 
dhe 


=. 

paſs for a firſt thought, or unguarded ex- 

preſſion, were not arguments and demon- 

ſtrations brought to ſupport it. And as the 

conſequences of it, if it were true, would 
go far, for it is aſſerted without any limi- 
tation; I beg leave to conſider it, as neceſ- 
Mary in the important queſtion concerning 
the inactiuity of matter. Mathematical 

figures, and terms of art, may impoſe on 

Plain people; but if they contradict firſt 
principles, we cannot be blamed for ſuſpect- 
ing them. And this is only an indirect 
way of aſſerting the power of matter, with- 
out ſeeming to deny its inactivity. If mat- 
-ter may multiply, or increaſe motion in it- 
ſelf mechanically, the inertia of matter is 
again overturned in a dark and hidden man- 
ner, while men appear only to be ſhewing 


a common property of mechanical motion, 


the powers that generate motion, there can be no 
good reaſon given, why it ought not to be allowed 
of the effects of theſe powers, or of the force of 
< bodies.” The author ſays here, it is generally al- 


lowed, that motion is neceſſarily gained i in the reſoluti- 


on of motion; which is the only thing to be proved, 
Tf; it were true of motion, it would eaſily follow in the 
force of motion, 


II. It 
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II. It is obvious to common ſenſe, that 
if a body is impelled by two forces at once, 
in different directions, whether theſe two 
directions make an obtuſe angle, a right 
angle, or an acute one; it muſt move in 
ſome middle direction between both. Any 
perſon may conceive this, by ſuppoſing two 
men drawing a body, by the help of two 
IT ropes, or cords : if the one draw obliquely, 
By or ſide· ways to the other, the body will be 
moved in neither direction, but in ſome 
direction between both, and neareſt to that 
ſide on which the ſtrongeſt force is applied. 
And thus two forces are compounded into a 
chird. But if the two men draw in the 
ſame direction, the two forces conſpire ; 
and the force with which the body is mov- 

ea, is equal to the ſum of both forces: or 
this i is addition of one force to another. If 
the two men pull in contrary directions, the 
d one force oppoſes the other ; and the body 
is moved by the difference of the forces, to- 
W wards the ſtronger force: and this is the 
LVabtraction of one force from another. This 
will help us to diſtinguiſh between compo/iti- 
en and addition of forces, ——In the com- 
; I | poſition 


- * 6 , _— _— 


[ 8 ] 
poſition of forces, the middle direction in 
which the body moves, will be the diago- 
nal of a parallelogram, whoſe ſides are in 
the two firſt directions: and if the impell- 
ing forces be as the two ſides, the com- 
pounded force will be as the diagonal. 


III. Thus if a body be impelled in the 
two directions ( ſee fig. 1.) AB and AD, 
from A towards B, and from A towards D; 
with forces as theſe two equal lines, it will 


move in the diagonal AC, with a force a 


AC. But if the ſame body be impelled by 
the ſame forces, in the directions DA and 
DC, it will move in the other diagonal 
DB; and the compounded force will be as 
DB. Hence if the angle made by the 
two directions be very obtuſe, as DAB, 
the two forces oppoſe each other ſo much; 
that the compounded force AC is leſs than 
either of the compounding forces. But it 
the angle formed by the two directions be 
very acute, as ADC, the forces conſpire 
and aſſiſt each other; ſo that the com- ; 


pounded force DB will be greater than | | 


either. 


This perhaps will be clearer, if 


the forces are exprefled by numbers, Let 
| I e 


| 8: 1 


XS the two equal forces be each of them as 9, 
XY their fum will be as 18 ; and if the angle 
IS BAD be 127 degrees 14 minutes, the dia- 
gonal AC will be only equal to 8; and 
then a force as 10 is loſt in the compoſiti- 

on. The compounded force in this caſe, 
Will always be leſs than either of the com- 
pounding forces, as long as the angle DAB 
is greater than 120 degrees; and if it be 
120 degrees, the force in the diagonal will 
be equal to the force in either of the ſides. 
And as the angle is larger, the com- 
pounded force is ſtill leſs, and leſs; till the 
two forces act in oppoſite directions, when 
the diagonal evaniſhes, and the whole mo- 
tion is loſt. But if the ſame forces act in 
the directions DA and D C (the angle DAB 
remaining the ſame) the compounded force 
DB, will be greater than either D A or 
DC; or it will be as 16, 12 5 nearly, and 
a force only as 1+ is loſt, Yet the com- 
pounded force can never be equal to both 
the compounding forces, till the two direc- 
tions coincide, Then it is the addition of 
two forces together, and not their comps/e- 
tion into a third, ——And thus motion is 
G loſt 


[82] 
loſt in every compoſition of motion, with- 
out any exception. 


IV. In the reſolution of motion, or force 
(for a diſtinction between them is affected) 
any force as DB, may be ſuppoſed to be 
compounded of two forces, as DA and 


DC; or of any other, that are as the two 


fides of a parallelogram, of which DB is 
the diagonal: and then we conſider one of 
theſe parts only as employed on any obſtacle, 
But that does not reſtore the force that was 
loſt in the compoſition, or ſhew that the 
other compounding force remains entire, 
Or thus; the compounded force may be 
employed as one of the parts, but not as 
both together, more than the diagonal DB, 
can be ſhewn equal to the two fides DA 
and BA: nor can one part of it firſt be em- 
ployed againſt an obſtacle, and then the 
other; except both the body and obſtacle 
be ſuppoſed perfectly elaſtic. In which 
caſe, the motion loſt is again reproduced by 
immaterial power, as hath been ſhewn, and 
not by the reſolution of motion. The 
compounded force cannot even be employ- 
ed as any one of the parts, if both be equal, 

and 
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and the angle of the two directions greater 
than 120 degrees, as was obſerved. Thus 
the compounded force as AC, cannot be 
employed either as AB or AD, more than 
the number 8 can be equal to the number 
9: and it can be employed but as the leaſt 
of the compounding forces, if they are un- 
equal. Hence it appears that motion 
can never be increaſed mechanically, or 
gained by the reſolution of motion. A ge- 
neral miſtake in this ſubject, where the 
force is far from being mechanical, ſhall 
be taken notice of below. 


V. We cannot conceive that a leſs mo- 
tion, or weak force as AC, may be com- 
pounded of two greater motions, and that 
it may be reſo/ved into theſe again. For 
then, ſince any motion may be ſuppoſed 
thus compounded, one of theſe greater mo- 
tions might be ſuppoſed reſolved into two 
yet greater; and ſo on, This would infer 
that abſolute motion might be mechanically 
increaſed, as far as we pleaſed to imagine; 
which is magnifying the activity of matter, 
at the ſame time that we acknowledge it to 


be inactive. Two or three imaginary reſo- 
G 2 lutions 
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lutions would raiſe a weak force to a great 
height. Or, if the motion loſt in the pre- 
ceding compoſition, were only gained in the 
next reſolution ; it would fellow that the 
ſame quantity of motion might ſtill be kept 
up mechanically in theuniverſe, without the 
intervention of immaterial power ; which 
is juſt the Carteſian notion, pretended to be 
rejected in another place, as was ſhewn in 
the laſt ſection. So that much depends on 
underſtanding this principle of mechanics a- 
right. For the oftner motion is compound- 
ed of other motions, the more of it muſt 
be loſt; and no reſolution can make up 
what was loſt in the very laſt of theſe com- 
poſitions, If gravity, elaſticity, and other 
immaterial impreſſions were ſuſpended ; all 
the motions in nature would ſoon be at an 
end, and the univerſe become an abyſs of 
darkneſs and ſilence. Thus mechanics 
demonſtrate to us the conſtant decay of mo- 
tion in nature; but cannot ſhew us the in- 
creaſe of it, in any one inſtance, We muſt 
have recourſe to a higher principle for re- 
pairing it again. 


VI. The 


| 1 

VI. The argument brought to ſnew that 
the quantity of abſolute motion is increaſed 
by reſolution of motion, is becauſe the ſum 
of the motions ( /ee fig. 2.) AB and AD, 
or BC, in the ſides of the parallelogram, 
is greater than the motion A Cin the diago- 
nal (5). But this rather ſhews, that mo- 
tion is loſt in the compoſition, than that it 
is gained in the reſolution of forces, And 
again it is ſaid, © If from the motion A C 
* in the diagonal, you ſubdu@ the motion 
« AD in one of the ſides, there will re- 
© main the motion AB in the other fide 
« of the parallelogram A BCD (c).“ One 
of theſe places directly contradicts the other. 
If the diagonal be leſs than the ſum of the 
ſides, according to the firſt place; how can 
it be equal to them both? as it is ſaid in 
the ſecond. Beſides, ſince the force in 
the diagonal is ſuppoſed equal to the forces 
in both the ſides, and if from that force, 
you ſuppoſe the force in one of the ſides 
(b) In page 123. it is ſaid, © It appears likewiſe how 

“ abſolute motion is loſt in the compoſition of motion; 


«© —While on the contrary, in the re/olut:on of moti- 


on, the quantity of abſolute motion is increaſed ; the 
« ſum of the motions AB and AD, or BC, being 


greater than the motion AC.” (c) Ibidem. 
G 3 taken 


[ 86 ] 
taken away, it is inferred that the force in 
the other fide will ſtill remain; or fince a 
ſum and remainder are here ſuppoſed as 
mediums of proof, it is plain that addition 
of forces is taken for the compoſitian of 
them : and then the ſubtraction is made, as 
if that were a juſt way of reckoning. This 
is a great miſtake in the theory of the com- 
poſition and reſolution of forces, and muſt 
lead into great errors; eſpecially as the argu- 
ment is here without any reſtriction, and ap- 
plied to all parallelograms in general. Even 
in rectangular parallelograms, as in the au- 
thor's figure here, the compounding forces, 
as 6 and 8, are greater than 10, the com- 
pounded force : and if from the motion or 
force as 10 in the diagonal AC, you ſubtract 
the motion AB as 6, there will not remain a 
force as AD equal to $ ; more than 10 can 
be equal to 6 and 8. 

VII. Here it is not a juſt way of reaſon- 
ing to ſuppoſe the bodies unelaſtic when 
we conſider compoſition, and elaſtic when 
we conſider reſolution of motion, This 
muſt lead us into a falſe notion, as the mo- 
tion produced again by elaſticity, cannot be 
ſuppoſed gained by the mechanical reſolu- 
tion 
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tion of motion. When an elaſtic body im- 
pinges on a firm obſtacle perpendicularly, 
where its force is not divided, and cannot 
be reſolved into two directions; motion is 
reproduced, for it rebounds perpendicularly, 
which cannot be aſcribed to reſolution. It 
was ſhewn before, that neither perfect, nor 
imperfect elaſticity, can ariſe from mecha- 
niſm ; not to mention that this was argued 
againſt the Carte/ians, in the place there cited, 
when it was ſaid that matter appears to be an 
inactive ſubſtance of no elaſticity.—This 
(hews us how the caſe is in the oblique illiſi- 
on of elaſtic bodies. If A, in the ſame figure, 
be a body perfectly elaſtic, and if it ſtrike 
againſt a firm obſtacle at C, it will rebound 
to E, CE being equal to A C; becauſe the 
motion loſt in the ſhock, as AB, is repro- 
duced by the force of reſtitution, But if 
the body hath no elaſticity, it cannot riſe 
again from the direction BC in any manner. 
That part of the compounded motion there- 
fore ariſing from the force AB, is quite 
loſt in the reſolution. And if A be but 
imperfectly elaſtic, it will not riſe to E, but 
fall lower towards G: ſo that ſtill motion is 


loſt in the reſolution, in proportion as the 
G 4 force 
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force of reſtitution, which ſhould repro. 
duce it, is leſs, 


VIII. There is an experiment offered, to 
demonſtrate that motion is gained in the 
reſolution of forces; which is repreſented 
in this figure (ſee fig. 3.) Here the three 
bodies C, B, and A are ſuppoſed equal, and 
perfectly elaſtic; the body C is impelled by 
two forces, in the directions DL, DK, and 
ſuppoſed to move with the compounded force 
in the Diagonal D C, where it impinges on 
the two bodies A and B obliquely. To / 
it communicates the motion CA, equal to 
K C, and in the ſame direction; and to B 
the motion as B C, equal to LC, and in the 
direction L C. And thus abſolute motion 
is increaſed in the reſolution of motion. 
hut it appears to me very inconſiſtent, 
firſt to own that perfect elaſticity cannot 
ariſe from mechaniſm; and then to contend 
that motion is mechanically increaſed by 
bodies perfectly elaſtic. For it is ſaid, 
*© We have ſuppoſed the bodies C, A and 
f to be perfedly elaſtic, in conformity to 
te the ſuppoſition of our opponents, ſome 
of whom confine themſelves, in their en- 
quiries, 
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quiries, to theſe only (d). A worſe reaſon 
than this, I think, could not be. given, for 
a man's being inconſiſtent with himſelf. 
Who theſe opponents are does not appear. 
If both fides contend, that motion is me- 
chanically increaſed in the univerſe, they 
cannot be ſaid to be opponents. And, at any 
rate, we ſhould argue conſiſtently with our- 
ſelves, oppoſe us who will. But this 
experiment is only imaginary, and cannot 
ſucceed on trial, ſo as to ſhew motion 
mechanically increaſed, 


IX. For firſt let C be a body perfectly 
hard, or unelaſtic, whoſe matter let be 
equal to 1, and let its velocity D C be 3; 
and let the matter in A and B be ſuppoſed 
in one body, alſo perfectly unelaſtic, which 
will be as 2, each of them being equal to 
C. Then C impelling the double body A 
T directly, with a moment or force as 3, 
they muſt move on in contact in the directi- 
on CF, with a velocity as 1; ſince their mat- 
ter is as 3. And in this caſe there can be 
no motion gained. Then let the bodies 
A and B be conſidered as ſeparate, and im- 


(4) Page 141. 


pelled 


WE 
pelled obliquely in the directions C A and 
CB, by the body C, moving with the ſame 
velocity as 3 ; and it can impart to them 
no more force than before ; becauſe the 
matter to be moved is the ſame, and the force 
to move it is the ſame. Therefore the three 
bodies A, B, and C, will move on in the three 
different directions, C A, CB, and C F, 
each with a velocity as 1: or if C be ſuppoſed 
to ſtand ſtill after the impact, it will com- 
municate the half of its force and velocity 
to A, and the other half to B; in either 
of which caſes, the motion or force is ſtill 
as 3. So that in this reſolution there is no 
force gained. 


X. Next let all the three bodies be ſup- 
poſed perfectly elaſtic, and then the ef- 
fects of the ſhock, or changes produced in 
the ſtate of the bodies, muſt be double of 
what they were in the former caſes ; which 
will help us to compute their forces with 
certainty, For when A and B are ſup- 
poſed to be in one Body, it will be impelled 
With a velocity as 2 in the direction C F, 
and its force will be as 4: But C will fly 
baek with a velocity and moment as 1, ac- 


I cording 


* 
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Io cording to the law of elaſtic bodies, or of 
the center of gravity ; and 4 — 1 D z, 
will be the motion to the ſame fide. This 
ss che gaining of motion in the ſhock of 
a claſtic bodies, and not by the reſolution of 
motion; for there is no reſolution in this caſe. 
Ehen if A and B be ſeparate bodies, A 
will be impelled in the direction CA, and B 
in the direction CB, each with a velocity as 
2; and C will rebound with a velocity as 
i: for it cannot ſtop at the point of impact, 
when it ſtrikes on a double elaſtic body, but 
muſt fly back, as if repelled in the directions 
Ac and BC; or it muſt rebound in the 
middle direction C D. And till the motion 
to one fide is 4 — 1= 3, as before. 
Thus when we compute the forces accord- 


ing to the uncontroverted rules, we ſee the 


T increaſe of force is owing to the elaſticity of 
the bodies: for when they are ſuppoſed 
without elaſticity, the motion is no way in- 
creaſed. And even tho' they are ſuppoſed 
perfectly elaſtic, the author's reaſoning is 
wrong. If LD H C be a ſquare, the 


ſquare of D C the diagonal will be g ; and 
L Cor KC (that is, AC or BC) will each 


be equal to Vas 5: 5, Which is more than 2, 
| | or 
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or than the law of elaſtic bodies requires, 
If the angle at D be obtuſe, D C remain- 
ing the ſame, L C and K C will ſtill be 
greater: and if that angle be conſiderably 
acute, the forces communicated, as LC 


and K C, will be leſs than the law of elaſtic 


bodies requires. Moreover, he ſuppoſe; 
the body C to impart one half of its motion WF 

to A, and afterwards the remaining part to 
B; ſo that it muſt ſtand ſtill after impact (e). 
Which is very like Le:bn:tz and Bernoulli 
reaſoning, whom yet he pretends to be his 
opponents: on which account he thought 
it a matter of indifference to argue from e- 


laſtic, or unelaſtic bodies. 


XI. After this experiment, an objection 
to it is anſwered thus. If it be objected, 
« that in this caſe, the motion of C in the 
5 direction D C, is the Cauſe of the moti- 
« ons of A and B, in the directions CA and 
« CB; fo that the cauſe produces efetts, 
* whoſe ſum is greater than itſelf : In an- 
<«« ſwer to this, we have already obſerved, 
56 that as this is allowed on all hands of 

(e) See page 141. from theſe words, . Suppoſe the 
te body C firſt to ſtrike upon A, &c, | 
I ce motions 


Tons] 


«© motions and preſſures, it cannot be abſurd 
© to extend it to forces, but muſt obtain in 
ce them for the ſame reaſon.” (J) All that 
needs be ſaid to this is, that the author him- 
ſelf here unwarily enough allows, hat 


the effeft may be greater than its cauſe, No 
body elſe allows it, who argues rationally, 
The atheiſt knows well how to uſe this ad- 
vantage; which, granted in any one caſe, 
becomes univerſal ; for the allowing it, is 
giving up natural religion all at once. If 
the author had been pleaſed to conſider fairly 
what was ſaid in the Firſt part of the En- 
quiry, concerning elaſticity and gravity, he 
had not been brought into this ſtrait : It is 
being reduced to great diſtreſs, when, rather 
than own, that immaterial power immedi- 
@ ately impreſſed on matter, reproduces mo- 
tion, conſtantly decaying in the univerſe, 
ve allow, that the effect may be greater 


We have already ſeen 


than its cauſe. 


* 
o 


g what ſhare elaſticity hath in reproducing 
motion: I ſhall next conſider a particular 
caſe of gravity, which leads people wrong in 


this ſubject, 
(J) Ibidem. 
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XII. It was obſerved above, that thereis 
a general miſtake with reſpect to this ſubject, 
when we argue from immaterial power con- 
ſtantly impreſſed, as if that were mecha. 
nical force, or the effect of the reſolution of 
motion. This I ſhall confider by way of 
an objection to what I have ſaid in as few 
words as is confiſtent with underftanding the 
caſe fully. It will help us to get over a 
very common prejudice, It may be faid, 
when a body as D, is ſupported by an inclin- 
ed plane, the whole weight of the body 
is repreſented by the length of the plane as 
AC: ( ſeg fig. 4.) and by being thus ſup- 
ported, the force is reſolved into two parts 
acting in two directions; and the two parts 
are as the ſides of the triangle, AB and BC, 


So that the force in the diagonal of the pa- 


rallelogram, is really equal to both the forces 
which are as the ſides of it. Thus if the 
length of the plane A C be 13, and the 
height of it A B be 3, the baſe of it BC 
muſt be 12 : and if the body D weigh 13 
pound, the plane ſupports a part of that 
weight as 12 pound; and it requires be- 


ſides a force as 5 pound, to keep it from 
rolling 
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rolling down the plane: nor will a leſs force 
binder its deſcent. And thus a force as 13, 
is reſolved into parts as 12 and 5. This 
is an impoſing appearance, and looks like a 
proof of what is contended for: and yet 
when examined fairly, nothing ſhews the 
3 contrary to more ſatisfaction. 


= XIII. For here we are to obſerve, that 
with reſpect to the mechanical increaſe of 
motion, we can as little argue from gravi- 
y, as from elaſticity. Both theſe forces 
ate immediately impreſſed ab extra upon 
matter, and nothing like mechanical. Gra- 
vity is a conſtant repetition of impulſes, 
where new force is continually impreſſed on 
Ja body by an immaterial cauſe: And it 
would be unſkilfulneſs, to argue from a 
force conſtantly renewed, to a force im- 
preſſed by one fingle impulſe. A force 
impreſſed by one fingle impulſe, as when a 
ball is ſtruck, is ſtopt inſtantly by a refiſt- 
ance equal to it, as when the ball ſtrikes a- 
gainſt a firm obſtacle : But the conſtant 
impreſſion of new force on a heavy body, 
produces a greater and conſtant effect; or 
the reſiſtance muſt be as conſtant as the 
impreſ- 
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impreſſion. It is this that makes the ad- 
ditional force of 5 pound weight, neceſſary 
to keep the body from rolling down the 
plane. Gravity, I ſay, is a continued 
renewing of force, and increaſe of motion, 
We ſee the farther a body falls, it has the 
more force and celerity, from the greater 
number of impulſes : But a body has not 
the more force, or greater celerity, the far- 
ther it moves in an horizontal direction. 80 
that we cannot contend for an increaſe of 
force and motion from one ſingle impulſe, 
becauſe motion is increaſed by a conſtant 
ſucceſſion of impulſes, We have here 
then an increaſe of motion, previous to its 
being reſolved into two directions; and it 
would be the effect of a ſurpriſe upon us, 
to allow that his increaſe was owing to the 
mechanical reſolution of motion, when we 
ſee it conſtant, and previous to any reſolu- 
tion. The reſolution in this caſe, only 
makes the inceſfant impreſſion of new force 
the more apparent, by the inclination of the 
plane. For the impreſſion of gravity is as 
inceſſantly renewed, when the body is ſup- 
ported on this plane, and at reſt, as if it fell 
downward. A body that lies on the ground 

preſſes 


or 
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preſſes downward conſtantly, and with 
equal force, If a body weighs 13 pound, 
it would be a ſtrange miracle, if we catch- 


ed it ſometimes weighing leſs, ſometimes 
more, and ſometimes nothing at all. Now 


the inclination of the plane, ſince it does 


not oppoſe the force of gravity directly, 


a wt 


leaves it room to exert itſelf by halves, if 
I may ſo ſay: juſt as a body changes its 


direction by an oblique impact. And the 


direction of gravity is thus conſtantly chang- 
ed; or the direction of every impulſe is 
changed. 


XIV. For if we ſuppoſe that theſe im- 
pulſes were ſuſpended, or that no new force 
were impreſſed on the body, after it began 


to move with a moment as 13 ; a contrary 


force then as 13 would ſtop it : nor would 
any additional force be neceſſary after that, 
to hinder it from moving on; there being no 
new impulſes to have their direction chang- 
ed, by the obliquity of the plane to the ho- 
rizon, This makes the caſe very obvious; 
for on that ſuppoſition, the inclination of 
the plane would have no more effect, than 


if it were horizontal. Or let us take it 
H thus: 


its direction can be changed but once, h 
any oblique obſtacle; and it will move d 
afterward in that direction, without ay 
tendency to change its direction a ſecon 


without any thing to retain it in that pat, 
But if it receive a ſecond impulſe in th 


impulſes are very frequent, the body mul 
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thus: If a body receives but one impulſe, 
which communicates to it a force as 13 


time. That is impoſſible to the inertia d 
bodies; and if it be ſtopt, it reſts then, 


former direction, that direction muſt h 
changed a ſecond time, and it will move a 
as before, unleſs it be retained. And ifi 
receives a third impulſe, in the ſame dite. 
tion ſtil], the oblique obſtacle will , chang 
that direction a third time; and it muſt x 
retained from moving along that plane 
third time; and ſo on for ever. And if tit 


be as frequently ſtopt from moving on: ail 
if they are conſtant, it muſt be conſtanil 
ſtopt. 


XV. This is juſt the caſe of the incliu 
plane analyſed (if I may ſo ſay); for ti 
impulſes of gravity perpendicular to ti 
horizon, are indefinent, and their directi 
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is indeſinently changed by the obliquity of 
the plane, and the body muſt be indeſinent- 
ly ſtopt, or retained conſtantly from rolling 
along, in conſequence of this conſtant 
change of. direction, And fince the re- 
lative gravity of the body on the plane, or 
its tendency to roll downward, is always as 
the height of the plane AB, or as the ſine 
of the angle of the inclination of the plane 
and the reſiſtance of the plane, or that Part 
of the weight which the plane ſuſtains, is 
as the co- ſine of the inclination, or the ho- 
rizontal line BC; ſince this is fo, I fay, we 
thus ſee, that it is the conſtant impreſſion 
of new force, that makes the force in the 
diagonal A C, equal to the forces in the two 
fides of the parallelogram, AB and BC; 
and that this is impoſſible, where there is 
but one impulſe. For when we ſuppoſe i 
the ſubſequent impulſes ſuſpended, the in- 
clination of the plane has no more effect to 
change the direction, than if it were hori- 
zontal; the denominations of downward 
and upward become then improper : and 
the body could not change the direction of 
its motion of itſelf, without a new force 
impreſſed upon it in a different direQtion,— 
H 2 We 


| *"other way, except by a living force ine 


* 100 
We inadvertently think that a body on an 
inclined plane has 2 tendency to move two 
ways at once. This is a ſimple impoll:- 
bility. Nor would it conſtantly tend u 
leave the direction it moves in, and turn an. 


ſantly renewed upon it, as is gravity. In 
any other caſe, if a body be diverted in i 
| coutſe by any obſtacle, it takes a new d. 
rection, without any tendency to return v 
its firſt direction. But a body rolling dom 
an inclined plane, or projected obliquely up- 
" ward, is always impelled to change i 
© courſe, and move perpendicularly dow: 
Tard, and it follows theſe impulſes as mud 
as poſſible. Which ſhews us the difference 
between a living force conſtantly renewed 
and any other force but once impreſſed 
How eaſy were it for philoſophers to ſhe 
us in a demonſtrative Way, the hand of ths 
living God conſtantly working in nature, i 

| - they would not hunt after material cauſes! 
Inſtead of allowing effects to be greater that 
- their cauſes, they would thus ſee the on) 
cauſe adequate to all the appearances in 1 

ture. 1 8 A 


A tron 


— 


— — 


a . 
1 * F 
£ * 
Ag. 2 „ ; 
A 8 — — — — <= A : 
* i 
Ps * 7 - 
: + ou . ** 10 4 
L » - ; 4 
- : 
12 20 * 1 * 
25 - 
Ld - o 
6 | . G 
af 1 23 
wy : 
. ” , 
| "If 6 
- AY " q . 
Ld * 
777 77———ů————ů ——ð’v—ů— — F. 
= t 
6 : 


[ 101 £ 


A ſtrong deſire to ſet this important 
truth in a juſt light, will plead my excuſe 
for being ſo particular on this ſubject of re- 
newing motion. No matter can come in 
for a ſhare in the effect, if I have reaſoned 
right, The conſiderations offered on this 
laſt head, are applicable to bodies ſuſpend- 
ed by cords, or ſupported by forces acting 
in different directions; or wherever the im- 
preſſion of gravity produces the effect. 


Ka þ * 


. 

The true end of enquiring into the works of 
nature, and the conſtitution of the uni. 
verſe. The low artifice of extolling the 
Deity in words, and derogating from his 
perfettions in fucts, of ſuppoſing: the go- 
vernment of the Deity in the material 

world, inſtead of proving it. Of re. 
moving him out of fight, by a ſeries 
unknown ſecond cauſes. That the Ar- 
gument from final cauſes for the exiſtence 
of the Deity, can only be rendered leſ; 
convincing by ſuppoſing that dead matter 
can execute the deſign, and perform the 
art, Of arguments a priori unfairly 
Judged o,: an argument a priori given. 
The neceſſity of ſpace and duration conſe- 
quent only on the exiſtence of a Neceſſary 
= Being, © 


=... THE laſt chapter of this work is con- 
| cerning the Deity, and his govern- 
ment of the material world. Let me be 
permitted to endeavour to ſet right what 
appears moſt exceptionable in it, as a er 
| - "2 
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deal is exceptionable. The intelligent read- 
er will then determine, whether the prin- 
ciples laid down in the firſt part of the Eu- 
quiry, or thoſe ſubſtituted in Saks chapter, 
concerning the government of the material. 
univerſe, -' be moſt . conformable. to truth. 
This liberty I expect others will take with 
me, and I do not refuſe it. I contended 
there againſt no perſon, but for what: IL 
fincerely thought, and ſtill think to be the 
truth; and ſince theſe reaſons are excepted 
to, I cannot be blamed for conſidering the 
whole: again, ſo as, to ſhew: on Which ſide 
the wo 1 Niels o nt Ls 48 ade 
1. The chapter begins thus, © Ariſtotle 
« concludes his treatiſe De Mundo, with 
« obſerving+ that to treat of the world, 
« without ſaying any thing of its Author, 
“ would be impious; as there is nothing 
«© we meet with more frequently, and con- 
e ſtantly in nature, than the traces of an 
© all-governing Deity.” —— The true end of 
all philoſophy (as hath been ſaid above) is to 
diſcover a Deity. and his perfections. We can- 
not name any other juſtifiable deſign of en- 
quiring into 2 conſtitution of the univerſe. 
noa. . 4 A na- 
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A natural defire of knowledge prompts us 
to enquire, We meet with inimitable art 
and power, which raiſes our wonder, The 
ſame defire prompts us to conſider to whom 
this art and power belongs. We cannot 
help aſſigning, in our own minds, ſome 
cauſe or other, of what we ſo much ad- 
mire. And the aſſigning a wrong cauſe 
(even blind chance, fatal neceſſity, or dead 
matter,) has given riſe to all the abſurdities 
we meet with in natural philoſophy, from 
the earlieſt times. So that, as I ſaid, to 


diſcover the Author of thoſe works, and his 


perfections, is the only juſtifiable end one 


can think of, for inquiring into the works, 


of nature. No man will own that his 
view is, merely to be reckoned learned: if 
that be his view, and if he attains it any 
way, he will be indifferent about 7ruth, The 
reputation of learning is often given to the 


defending of abſurdities. And providing for 


the neceſſities of life is eaſily done from ex- 
perience, without much abſtract ſcience. 


Others can aſſign their own ends of ſtudy.— 
But this being allowed, it ſeems too late to 


ſpeak of the contriver and governour of the 


Wm, at the end of our enquiry into his 


works, 
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works. His power and wiſdom are beſt. 
ſeen, while we are conſidering the effects 
they produce, Theſe effects (not the bare 
traces only) are plainly to be ſeen eyery 
where: and to delay the aſcribing them to 
their proper cauſe, till our attention to them 
ceaſes, or is engaged another way, cannot 
carry home ſo familiar a conviction; tho? it 
may ſerve to keep up Ariftotle's form. | 
The better method therefore, I think, is 
to examine as we go along, whether the 
wonders we contemplate, can be wrought 
by any thing but 2nfinte power, conducted 
by infinite wiſdom : and to inſtitute a com- 


- pariſon in every particular, between Omni- 


potence and dead matter. Dead matter al- 
ways engages chance and neceſſity, in oppo- 


ſition to wiſdom and /iberty.; fo that the de- 
ciſion 1s eaſy, 


III. What is obſerved a little after of 
Spinoza, is much to the purpoſe. ** Spi- 
e 2024; While he carried the doctrine of 
* abſolute neceſſity to the moſt monſtrous 
* height, and ſurpaſſed: all others in the 
* weakneſs of his proofs, as well as the 
** impiety of his doctrine; yet affects to 


(c << ſpeak, 
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te ſpeak, on * 3 in the higheſt 
& terms of veneration for the Deity.” This 
is a juſt, cenſure on this irreligious writer. 
It is not right to exalt the Deity in words, 
and derogate from his perfections in facts. 
This is only paying him a compliment, and 
then ſetting aſide his government in whole, 
or in part: a ſtale artifice. Cicero objects 
this low | cunning to Epicurus, when he fays 
it is verbis ponere, re tollere. Lucretius en- 
deavours to vindicate Epicurus's ſcheme 
from irreligion, becauſe he had ſpoke mag- 
nificently of the Deity, in ſeveral places: 
as if that were enough to make a' falſe 
doctrine as conducive to virtue among men, 
as true and rational principles. Des Cartes, 
before Spinoza, had given the government 
of the univerſe to matter and motion. And 
Leibnitz, under a pretence of extolling the 
original contrivance of things, leaves the 
execution of all to this dead ſubſtance, Ac- 
cording to all theſe ſchemes, we ſee no- 
thing that the Deity does now : we behold 
only the operations of matter, This fills 
the mind with anxious doubts. If matter 
performs : all that is wonderful in nature, it 
catches our firſt admiration ; and we know 
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not where to ſearch for the being, who 
contrived that which we ſee matter executes 


with ſuch dexterity. It is true he is call- 
ed the fir cauſe, the ſupreme, the indepen- 
dent cauſe, the firſt mover : But theſe titles 
point at ſomething ſo diſtant, and there are 
ſo many other cauſes laid in the way, that 
our vie ws cannot reach ſo far, In examining. 
the ſeveral ſeries of theſe cauſes, our ſight 
fails, and we are forced to give over diſ- 
appointed; or death prevents us, as it has 
done all men hitherto in this ſearch. This, 
Lthink, is a grievous miſtake in our philoſo- 
phical enquiries, which we are all apt to fall 
into, while we ſtick tenaciouſly to our ma- 
terial hypotheſes. While therefore we ac- 
knowledge the Deity in words, and magnify 
his perfections; all our arguments ſhould 
be agreeable to this confeſſion. This is like 
practice, the other like profeſſion only. 


IV. A little after it is ſaid, © but Sir 
% Taac Newton was eminently diſtinguiſhed 
c for his caution and circumſpection, in 
** ſpeaking and treating of this ſubject, in 
e diſcourſe, as well as in his writings ; tho 
he has noteſcaped the reproach of his ad- 


« verſaries, 
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ce Ferſaries, even in this reſpect. As the 
% Deity is the ſupreme and fir? cauſe, from 
whom all other cauſes derive their whole 
te force and energy; ſo he thought it moſt 
ce unaccountable to exclude him only out of 
© the univerſe. It appeared to him much 
© more juſt and reaſonable, to ſuppoſe that 
* the whole chain of caufes, or the ſeveral 
« ſeries of them, ſhould center in him, as 
te their ſource, and fountain; and the whole 
« ſyſtem appear depending upon him, the 
* only independent cauſe.” Sir Tfaac 
Newton was a great and good man, His phi- 
loſophy is the ſure baſis of natural religion. 
This is due to his memory, without affecta- 
tion, But was he not too cautious, in not 
aſcribing the moſt noble phenomena in 
nature, to the immediate operation of the 
Deity, when he could find nothing elſe to 
aſcribe them to, but a ſabtile elaſtic medium, 
of the reality of which he owns he had no 
proof? The candid will ſee that I make this 
exception not willingly, He was the firſt 
who opened the eyes of the world, by eſta- 
bliſhing the true ſyſtem of nature, and de- 
monſtrating the law of gravity, which 1s 
the conſtant and undeniable evidence of the 
I immediate 
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immediate influence of the Deity in the 
material univerſe. He never oppoſed that 
principle formally, or farther than by a 
Qucœre, which he left to the determination 
of others. It is now oppoſed, as if from 
his authority, or as if he had declared againſt 
it. This is an injury done to his memory, as 
I faid before, and does no ſervice to the 
cauſe it is brought to ſupport. As to 
what is ſubjoined, that it appeared to him 
much more juſt and reaſonable, to /uppoſe 
that the whole chain of cauſes, or the ſeveral 
ſeries of them ſhould center in him, I take 
it to be an unwary expreſſion of this author, 
One cannot imagine that Sir Jaac Newton 
went only on ſuppoſition, in ſuch a ſubject. 
We ſhould be careful in expreſſing another 
man's meaning, leſt we wreſt it. To ſup- 
poſe a thing which is capable of innumera- 
ble and clear proofs, is by far too little, 
The Deity is not only at the head of nature, 
but in every part of it. A chain of material 
cauſes betwixt the Deity and the effect pro- 
duced, and much more à ſerzes of them, is 
ſuch a ſuppoſition, as would conceal the 
| Deity from the knowledge of mortals for 
ever, We might ſearch for matter above 
matter ; 


[ x10 | 


matter; till we were loſt in a labyrinth, out 
of which no philoſopher ever yet found his 
way. We ſhould be told ſomething cer. 
| tain, or where the chain begins: for what 
is only ſuppoſed, is as eaſily denied. 
This way of bringing in ſecond cauſes, is 


_ borrowed from the government of the 


moral world, where free agents act a part: 

But it is very improperly applied to the ma- 

terial univerſe, where matter and motion on- 
ly (or mechaniſm, as it is called) comes in 

competition with the Deity (a). 

V. This 


(a) With reſpect to the paſſage laſt cited, it is ſaid 
ſome pages after (page 387.) We have obſerved a- 
ec  bove, that as the Deity is the fut and ſupreme. cauſe 
of all things, ſo it is moſt unaccountable to exclud: 
& him out of nature, and repreſent him as an intelligen- 
« tia extramundana. On the contrary, it is moſt na- 
« tural to ſuppoſe him the chief mover throughout the 
< whole univerſe, and that all other cauſes are depen- 
« dent upon him: and conformable to this is the reſult 
ce of all our enquiries into nature, where we are always 
c meeting with powers that ſurpaſs mere mechaniſm, 
or the effects of matter and motion.” This place 
makes me ſuſpect, that Sir Iſaac Newton's ſenſe is not 
juſtly repreſented in the place cited above: for this is 
reſting the whole affair ſtill upon ſuppoſition, inſtead of 
certainty. It is only telling us one's opinion, what it 

15 
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DW This fort of reaſoning has no good 
effect upon that which is otherwiſe conclu- 
ſive. 


is moſt reaſonable to ſuppoſe. But have we nothing more 
than ſuppoſition, for not excluding the Deity out of na- 
ture? This is a precarious foundation of ſuch an im- 
portant point; and really hurts the intereſt we ſhould 
promote, if natural religion be our care. The peaſant 
has more ſecurity than the philoſopher. This is a poor 
reward of ſtudy. It is ſaid, we are always meeting 
with powers that ſurpaſs mere mechaniſm : but inſtead of 
naming any of them, we are told that gravity, and all 
| ſorts of attraction analogous to gravity (which are ſtill 
| called powers) are ſuppoſed to ariſe from the impulſes of 
a a ſubtile, æthereal medium diffuſed over the univerſe. 
Which is juſt ſaying, that theſe powers, which ſurpaſs 

. mechaniſm, may be the effects of matter and motion. 
Certainly this does not ſhew, that thoſe who aſſert 
(and offer reaſons for it) that the Deity acts immedi- 
ately on all the parts of matter, have laid open the fal- 
lacy of the ſcheme, and reduced it to an abſurdity, 
while they vainly imagined that they had compleated 
it. Immediately after it is added, The laws of 
« nature are conſtant and regular, and for ought we 
< know, all of them may be reſolved into one general 
&« and extenſive power : but this power itſelf derives its 
properties and efficacy, not from mechaniſm, but, 
« in a great meaſure, from the immediate influence of 
« the firſt mover.” This place is ftrangely worded, .. 


and leaves the mind in great uncertainty, What NE 
3 


with the Deity in the government of the material 
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ſive, It is very rightly ſaid afterward, 
the plain argument for the exiſtence of a 
| © Deity 


ze, for ought we know, may not be, for ought we 
know ; and thus we are ſent to an unknown power, 
which, in a great meaſure only, derives its properties 
and efficacy from the immediate influences of the fir 
\ mover. Shall we never know any thing, on which the 
immediate influences of the Deity are exerted ? This 
indeed renders thoſe influences uncertain, till the un- 
Fnown power is firſt diſcovered. Had it not been better 
to have reaſoned a little, than to have written in this 
ambiguous and unſatisfying manner? To have ſhewn 
the weakneſs of the arguments, from which the imme- 
diate influence of the Deity on all matter is concluded, 
than only to have ſuggefted that the ſcheme is fallactous, 
and to have ſubſtituted nothing in its place, but ſuppo- 
ſitions, and conjectures about an anknown power ? 
This is far from the candour of a fair enquirer.— But 
what can this power derive the reſt of its properties and 
efficacy from ? It is ſaid in a great meaſure only; As 
was obſerved juſt now, - nothing comes in competition 


world, but matter and motion. Thoſe who have en- 
deavoured to exclude the Deity out of nature; never pre- 
tended any thing elſe. That which derives its efficacy 
from ſuch a dead cauſe, cannot be a power. A power 
always belongs to ſomething living. I am afraid the 
thought concerning the efficacy of this power, will not 
bear to be explained. It derives part of its efficacy from 
the Deity, and the reſt from matter and motion, or 
| | really 
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* Deity,” obvious to all, and carrying ir- 
* reſiſtible conviction with it, is from the 
te evident contrivance and fitneſs of things 
« to one another, which we meet with 
« through all the parts of the univerſe. 
* There is ho need of nice or ſubtile rea- 
e ſoning in this matter; a manifeſt con- 
« trivance immediately ſuggeſts a contriver, 
© It ſtrikes like a ſenſation, and artful rea- 
ſonings againſt it may puzzle us, but it 
e is without ſhaking our belief. No per- 


« ſon, for example, who knows the prin- 


really from nothing at all. A little after it is ſaid, 
« The power of gravity ſeems to ſurpaſs mere mecha- 
« niſm.” Great caution is uſed all along, not to de- 
termine any thing concerning the cauſe of gravity. 
Shall we think that the author had a mind to pleaſe two 
oppoſite parties, and reconcile contradictions? It is 
a hard caſe, when of two contrary things, we will not 
fay the one, and dare not ſay the other; and yet to be 
forced half to deny, and half to confeſs them both, by 
turns. Thus, thoſe who aſſert that gravity is owing 
to immaterial power, conſtantly impreſſed on matter, 
hurt thoſe very intereſts they would promote ; and on 
the other hand the power of gravity. ſeems to be above 
mere mechaniſm : Again, gravity may atiſe from the 
impulſes of a ſubtile æthereal matter; and at the ſame 
time, it ſurpaſſes the effects of matter and motion. 
This ſubtile matter is bought very dear | 
© ciples 


[ 114 } 


ec ciples of opticks, and the ſtructure of 
<« the eye, can believe that it is formed 
ec without ſkill in that ſcience ; or that the 
- © ear was formed without the knowledge 
© of ſounds.” (5) This is a juſt argu- 
ment, and forces our aſſent, The Author 
of the eye, not only has ſkill in optics, but 
is the fountain of that ſcience. From his 
works it is that we derive the little we know 
in the wonders of viſion: and it is fo in all 
the other parts of knowledge. All our 
boaſted experiments are but poor imitations 
of Divine art. To ſay, the Deity has ſell, 
is a vaſt diminution of truth. Our ſcience 
diſappears before infinity of knowledge. 
hut we ſhould not weaken this con- 
viction from final cauſes, by ſuppoſing that 
matter can perform ſuch wonders ; or that 
the Author of nature only contrived the art, 
and left the execution to a dead ſubſtance ; 
or that a ſubtile fluid does all that is moſt 
noble in nature, To ſuppoſe that dead 
matter can obſerve the rules of optics, and 
form an eye, 1s almoſt as unwarrantable, as 
to ſuppoſe that dead matter might have 
formed an eye at firſt, The firſt of theſe 
(b) Page 381. 

: ſup- 
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luppoſitions leads men to the laſt. Wat 
eck is as impoſſible to matter now, as it 
was ſeveral thouſand years ago. It was 


from ſuppoſing that dead matter could per- 


form ſuch wonders, that the Deity came 


to be excluded out of nature ; and that 
men are willing now to take him in again 
by fuppefition. Have we forgot Leibnitz, 
who extolled the original ſkill in the con- 
trivance of things, as muchas ever man did? 
It was to bring in a neceſſary chain of cauſes, 
and to leave the execution of all that art 
to matter, which he ſuppoſed could not go 
wrong, tho' left to itſelf. Such reaſonings 
as theſe, gave riſe to the ſevere; but juſt di- 
ſtinction, verbis ponere, re tollere, as was 


obſerved above. We thus inconſiſtently 
depreciate the Divine art in one 1 


while we ſeem to exalt it in another: 

vilify it, by fuppofing matter can do the 
fame things, and only extoll what was done 
many thouſand years fince. 


VI. We oug ht not therefore to aſcribe 


the original contrivance to a cauſe wiſe and 


powerful, and the performance to a cauſe 
blind and impotent. The one part of this 
1 reaſon- 
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reaſoning is directly repugnant to the other: 
The performance requires knowledge, 25 


much as the contrivance at firſt. If an in- 


genious man ſees an artiſt do a fine piece of 
work, he might poſſibly imitate it after. 
ward, in ſome ſort : but it is repugnant to 
common ſenſe to ſuppoſe, that the materials 
themſelves, the wood, or the braſs,or the ivory, 
ſhould do the ſame thing for ever after, and 


to as great perfection. What ſtrange things 


do philoſophers imagine! for the two caſe 
are preciſely the ſame, as to the-abſurdity, 
Io ſay, the Deity interpoſes, when he 
ſees that matter would go wrong, is the 
ſame thing in other words, as owning that 
he interpoſes always, if that were proper, 
Every particle of matter reſiſts a change of its 
preſent ſtate, and therefore could not effect: 
change of ſtate in itſelf, nor in other par- 
ticles. Every particle therefore would ſtill go 
wrong,——Not to ſpeak at preſent of forming 
an eye, or the organs of hearing, or an 
animal-body, or maintaining the circulation; 
becauſe philoſophers imagine that a multitude 
of difficulties makes the thing eaſier : not 
to ſpeak of theſe, I ſay, at preſent ; how 
could a .body moving in a circle, or any 

curve 
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curve that returns upon itſelf, change the 
direction of its motion in every point; for 
that is to change the preſent ſtate of its 
motion? This is the caſe of all the celeſtial 
bodies. Or how could the ſubtile matter, 
which is ſuppoſed to cauſe gravity, know 
to impell bodies to a center, with quadruple 
force at half the diſtance? There is no ſub- 
terfuge, when the difficulties are propoſed 


ſingly and apart. But we think abſurdities 


ceaſe to be ſuch, or that they cannot be 
diſcovered, when they become innumerable, 
or exceed our comprehenſion, And indeed 
then they appear all in confuſion, ſo that the 
one obſcures the other : and thus they have 
hitherto lurked, becauſe we could not fix 
on one without engaging another, Beſides, 
as to the conſtant interpoſition of the Deity, 
does not the coheſion of the parts of mat- 
ter (whereby the leaſt particles make the 
ſtrongeſt reſiſtance to any force that would 


ſeparate them) ſhew his immediate power 


conſtantly put forth throughout all nature ? 
Thoſe who are willing to receive the Deity 
into nature again, by ſuppoſition, ſhould never 
forget this. As was remarked before, it 
would be a ridiculous fancy, to deny that a 

I 3 houſe 
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houſe was inhabited, while the inhabitants 
were ſpeaking to us from within. 

VII. Or if we ſuppoſe the Deity guid- 
ing one ſort of matter, by another fort of 
matter, which wants itſelf to be guided; 
and that by yet another fort ; and fo on; 
the firſt of which matters we aro Rill in the 
dark about ; for this is what is meant by a 
chain of ſecond cauſes : This may appear a 
very ingenious conceit to us, but it is very 
unartful to ſuppoſe the Deity employing one 
part of matter to move, or direct another part 
of it; the greater part to move the leſs. For 
the ſubtile matter, ſaid to be diffuſed over 
the univerſe, muſt be every where as denſe, 
as where it impells the denſeſt bodies (as 
where it impells lead or gold.) What a maſs 
would this amount to through all the ce- 
leſtial ſpaces, in reſpect of the matter to be 
moved! It would not be more unartful, if 
we ſhould ſuppoſe a mighty beam employed, 
to move a body of an ounce weight. This is 
againſt Divine art, where dead force is never 
employed, but living power. It is a ſtrange, 
childiſh prejudice, to ſuppoſe the Deity 
employing his own power at ſecond hand ! 
= notion is as contradictory, as if he bor- 

rowed 
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rowed from himſelf. And yet this is im- 
plied, in all fubtile matters, or when we 
ſpeak of ſecond movers ; or call him, -by 
way of diſtinction, the firſt mover. What 


is meant when it is allowed, that he is 
c equally active and preſent every where? ” 
(e Men are forced to confeſs this. If he 
were excluded out of any place, if I durſt to 
ſay ſo, that would be a chaſm in his neceſſa- 
ry exiſtence, as much as if he were excluded 
out of any portion of duration. We talk 
of excluding tbe Deity out of nature, with- 
out knowing the contradiction of the ex- 
preſſion. And if the Deity can be exclud- 
ed from no part of nature, if he is equally 
active and preſent every where ; why do we 
limit his action to ſubtile matters of our own 
contrivance ? Is he only active at a diſtance, 
to ſave his being active in this place? Or 
is his power exerted here, to produce an 
effect in another place? This is a very un- 
philoſophical confinement of infinite power. 
Or if he acts on all matter, does he only im- 
preſs the power, undirected by wiſdom and 
knowledge? Does the power belong to the 
Deity, and the art to matter? This is as 

c) Page 381. ubi ante. ; 
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unſkilfull a divifion, as the former was 2 
limitation. And if both the power and 
art belong immediately to the Deity, what 
is left for a ſubtile matter to perform? How 
can it produce the chief, the moſt noble 
phanomena in nature, as is aſſerted? The 


original contrivance in the works of crea. 


tion, is repeated in every production. Can 
matter do this? Can it copy the fitneſs of 
things to each other ſo exactly? The origi. 
nal contrivance is adorable. We are certain, 
demonſtratively certain, that it is the work 
of the living God : but it is the preſent 
performance that ſtrikes us like a ſenſation, 
This is at once both demonſtration and ex- 
periment. A ſenſation in the literal ſenſe, 
The inexpreſſible pleaſure to ſee creating 
power with our eyes! We ſee creating power 
directed by infinite knowledge, in every 
new production. We live by it.—To leave 
this, of which more by and by. Nothing 
certainly can hurt the conviction, ariſing 
from final cauſes, ſo much, as ſuppoſing that 
matter can imitate the contrivances of Di- 
vine wiſdom, ſo correctly, that the one 
may he taken for the other. This, and 
the other conſequences I have named, are 


ſhock- 
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' ſhocking to the laſt degree: but why ſhould 
our fondneſs for a ſubtile unknown matter, 
put it in any man's power, to deduce ſuch 
conſequences fairly from what we ſuppoſe? 
When we acknowledge the Deity to be 
equally active and equally preſent every where, 
as acknowledge it we muſt ; why after that 
do we limit his activity, ſo as to make it 
ſuit with our hypotheſes? How can he not 
act upon all matter in the univerſe ? Or 
why ſhould he act only upon ſuch matter 
as is but conjectural? Is not this to make 
his activity and preſence only conjectural. 


VIII. Nor ſhould we fo inſiſt upon any 
one demonſtration of the exiſtence of the 
Deity (for there are innumerable) as to leflen 
the conviction ariſing from others. Demon- 
ſtration from abſtra& reaſon, and the na- 
ture of things, when once we ſee it, gives 
conviction univerſally. This is the caſe in 
geometry and algebra. Proof from experi- 
ments is more obvious, and fitted to all ca- 
pacities, We haye both ſorts of proof for 
the exiſtence of the Deity. With reſpect 
to this it is ſaid, *© His exiſtence and his 
attributes, are in a ſenſible and ſatisfac- 
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& tory manner, diſplayed to us in his works: 
« but his e/ence is unfathomable. From 
tc our exiſtence, and that of other contin. 
«« gent beings around us, we conclude that 
e there is a fir} cauſe, whoſe exiſtence 
« muſt be neceſſary, and independent of 
e any other Being: but it is only 2 poſter. 
ori, that we can infer the neceſſity of 
his exiſtence ; and not in the ſame man- 
ner that we deduce the neceſſity of an 
«© eternal truth in geometry, or the property 
« of a figure from its eſſence. Nor is it 
<< even with that direct ſelf- evidence, which 
e we have for the neceſſary exiſtence of 
« ſpace. We mention this only, to do 
«« juftice to Sir /aac Newton's notion, when 
* he ſuggeſts, that the neceſſary exiſtence 
« of ſpace, is relative of the neceſſary 
© exiſtence of the Deity.” (d) This ani- 
madverſion on arguments d priori was made, 
when Sir Iſaac Newton's notion of ſpace 
was no way in the queſtion ; nor does that 
notion want ſuch an apology. If the argu- 
ments 2 priori were inconcluſive, it would 
be right to ſhew in what reſpect, and to 
correct the error. Truth does not want 
pious frauds to ſupport it. But as was ar- 
| (4) Page 386, gued 
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gued then, it is needleſs to inſiſt on the dif- 
ference between demonſtration 2 priori, 
and 4 poſteriori, unleſs truth were leſs certain 
in the one method than in the other. The 
compariſon here ſerves only to raiſe a ſuſ- 
picion againſt both ſorts of arguments, in as 
much as geometrical demonſtration is prefer- 
red to both: and yet there is no difference 
made, even by mathematicians, between 
the certainty of the ſynthetic and analytic 
methods. The exiſtence and perfections of 
the Deity ſhine out with wonderful clear- 
neſs in his works, to the inexpreſſible de- 
light of all rational beings : but it ſeems 
very inconſiderate in a man, to refer only 
to his works, after ſuppoſing that a ſubtile 
matter may produce the chief phznomena in 
nature. 

IX. Poſſibly the author hath not con- 
ſidered, with due attention, the demonſtra- 
tions àᷓ priori for the exiſtence of the Deity. 
There muſt be rcts, that is, there muſt 
be rational and contingent beings. created, 
before they can reaſon in either method, con- 
cerning the Deity, or concerning any thing 
elſe. But the neceſſity of an inſinitely per- 
fed intelligent Being, is demonſtrable with- 
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dut attending to any effects; even from the 
neceſſity of eternal truth in geometry, or 
in other abſtract ſciences. Truth has a 
neceſſary and immutable nature, from 
eternity to eternity, only with reſpect to an 
immutable and eternal Intellect, or Mind, 
where it was immutable and eternal: that is, 
with reſpect only to a neceſſary intelligent be- 
ing. Truth is not a being exiſting by it- 
ſelf : And therefore the immutable, neceſſa- 
ry nature of truth, muſt be referred to 
ſome being exiſting by itſelf, and exiſting 
immutably and eternally. But this being, 
to which the nature of truth muſt be refer- 
ed, cannot be any ſurd, or unintelligent be. 
ing. Neither truth nor falſehood is appli- 
cable to a ſurd, or unintelligent nature. 
Wherefore eternal truth infers the exiſtence 
of an immutable, intelligent, neceſſary Be- 
ing. Now this argument, or demon- 
ſtration, where the connection of ideas is 
as ſelf-evident, as in any propoſition in geo- 
metry, is not from any contingent being or 
effect. Hence there is nothing ſo certain, even 
@ priori, as the exiſtence of the Deity : be- 
cauſe nothing could be certain, but from the 
certainty of an immutable and eternal Mind. 

| Truth 
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Truth otherwiſe would be without a founda- 
tion in nature. It muſt be owing to a good 
deal of inattention, not to ſee that all truths, 
even in geometry, on which we value our- 
ſelves ſo much, ſuppoſe this prior Truth, to 
prove them neceſſary and infallible. They 
cannot be eternal and immutable on any o- 
ther principle. A ſceptic in natural religi- 
on, or with reſpect to the exiſtence of the 
Deity, is conſiſtent enough with himſelf, 
when he is a ſceptic in ſpeculative ſcience. 
And if we argue fairly 2 poſteriori, or 
from effects, the exiſtence of the Deity, 
and his immediate 'operation in all nature, 
is demonſtrable from every thing in the ma- 
terial univerſe. Theſe arguments this au- 
thor inadvertently endeavours to weaken, 
when he contends, that effects may be great- 
er than their cauſe, as was ſhewn before. 


X. I am juſtified to argue à priori, as I 
have done, from what this author himſelf 
writes elſewhere, when he ſays juſtly e- 
nough, ** Neither are they to be commend- 
ed, who, under pretence of magnifying 
«© the eſſential power of the ſupreme cauſe, 
% make truth and falſchood entirely to de- 
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pend upon his will; as we obſerved of 
Des Cartes, book 1. chap. 4. Such 
tenets have a direct tendency to intro- 
duce the abſurd opinion, that intellectu- 
al faculties may be ſo made, as clearly 
and diſtinctly to perceive that to be true, 
which is really falſe. They judge much 
better, who, without ſcruple, meaſure 
the Divine Omnipotence itſelf, and poſſi- 
bility of things, by their own clear ideas 
concerning them ; affirming that God 
himſelf cannot make contradictions to be 
true at the ſame time ; and repreſent the 
certain part of our knowledge, in ſome 
degree, as the knowledge and wiſdom of 
the Deity, imparted to us in the views 
of nature, which he hath laid before 
us (e).“ All demonſtrative know- 


ledge, i. e. truth, is here rightly carried 
up to the Divine Intelle&, It can have no 
other foundation in the nature of things, 
And tho' perhaps this may not have been 
attended to, by thoſe who have made the 
greateſt diſcoveries in abſtract ſcience ; yet 
the certainty of all they have demonſtrated, 
can only be deduced from the immutable 
nature of the Deity. This is tacitly fup- 


(e) Page 379. poſed 


i tz | 


poſed in every propoſition in mathematicks. 
Men generally content themſelves with ſee- 
ing the neceſſary nature of truth; but there 
is a farther queſtion ; What makes the na- 
ture of truth thus neceſſary ? This puts us 
to a ſtand, and engages us to conſider, that 
truth is not a thing exiſting by itſelf, Its 
neceſſity therefore muſt be owing to ſome- 
thing exiſting by itſelf. This puts us again 
upon conſidering, that truth is only certain 
knowledge, and knowledge has a neceſſary 
relation to a knowing or intelligent Being, 
If we could ſuppoſe no intelligent thing 
exiſting, truth, or knowledge, would be 
an eternal property without a ſubject; which 
is impoſſible, and repugnant : or otherwiſe 
truth would ceaſe, be only a chimera, and 
no way neceſſary. This puts us at laſt up- 
on rectifying the ſuppoſition we made, of 
no intelligent thing exiſting, And thus the 
neceſſary nature of truth demonſtrates to us 
a neceſſary intelligent Being. Thoſe 
who ſay, ſuch reaſoning is very metaphyſi- 
cal, may pleaſe to obſerve, that it is only 
common and ſelf- evident principles, joined 
as they ought to be : and that all mathe- 
matics are as metaphyſical ; 'only we are at 

more 
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more pains there to ſtudy the connection. 
The reaſon why the abſtract ſciences muſt 
be metaphyſical, is, becauſe in theſe, men 
abſtract from all particulars, and conſider 
only the general properties in which they 
all agree. This makes mathematics cer.. 
tain knowledge, and the demonſtrations u- 
niverſal. It is not like a mathematician 
to complain of metaphyſical reaſoning — 
Of arguments 2 prior: more hath been 
ſpoke elſewhere. 


XI. As to the Carteſian notion, that 
truth and falſehood depend on the will of 
the Deity ; we might as well ſay, that his 
nature, or his neceſſary exiſtence, depended 


on his will, as that his knowledge depends 


on his will. Knowledge is a perfection, 
and all his perfections are unchangeable, 
and abſolutely the greateſt, Greater per- 
fection is a contradiction ; the perfection of 
no being, of nothing: that is, no perfecti- 
on, or the negation of perfection. And to 
ſuppoſe him willing to change his perfecti- 
on, is to ſuppoſe him inconſiſtent with 
himſelf. It is fooliſh therefore to ſuppoſe 


his knowledge depending on his will, ſince 
| he 


4 


E 

he could not will it to be other than what 
it is, without being inconſiſtent with him- 
ſelf; and his nature ſelf-deſtruftive, Truth 
is well worth enquiring after; it is as neceſ- 
fary as the nature of the Deity ! We ſhall 
ſee the immortality of the human ſoul, its 
duration through endleſs ages, depending 
on this principle, even on the immutable 
nature of the Deity. Truth concludes to 
all futurity, and ſhews things to come as 
certain, as things _ 


XII. Space i is ſaid, in the place cited a- 
boye, to have a neceſſary nature. It is 
proper to underſtand in what ſenſe ſpace i is 
neceſſary. This may help us to avoid the 
idle diſputes that have been raiſed about it. 
Space is not more neceſſary than duration. 
Duration can only be limited by duration, 
juſt as ſpace can only be limited by ſpace 2 
that is, both of them are neceſſarily un- 
limited, Duration cannot be interrupted, 
or taken away, more than ſpace. We 
ought not then to be more puzzled about 
the nature of ſpace, than about the nature 
of duration, Unlimited duration is the 


lame thing as eternity, and unlimited ſpace 
K the 
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the fame thing as immenfity. But eternity 
and immenſity are not beings, more than 
power and knowledge are beings. They 
are only the perfections of a Being who is 
immenſe and eternal; juſt as unlimited 
power and unlimited knowledge are the per- 
fections of a Being, who is omnipotent and 
omniſcient. We cannot therefore under- 
ſtand the neceffity of ſpace and duration a- 
right, but by conſidering the neceſſity of 
that Being to whom they belong. They 
are neceſſary as the affections of Being; not 
as beings. As the properties of a contin- 
gent being, ſuch. as ſolidity, or mobility, 
are contingent, and can only be referred to 
the Being of which they are properties: ſo 
the properties of a neceſſary being muſt be 
neceſſary, and can only be referred to that 
neceſſary Being whoſe properties they are. 
But in our own minds, we imagine pace 
and duration exiſting abſolutely, and inde- 
pendently; that is, without relation to any 
being : which is juſt ſuppoſing them either 
to be beings, or to have a neceſſity of 
their own, and independent of all things 
This is an inconſiſtency in our own minds, 
ny not an unintelligibleneſs in the things. 
It 
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It is as muck againſt the rules of reaſoning, 
to ſay duration exiſts neceſſarily, without a 
being whoſe duration is neceſſary ; or im- 
nienfity exiſts neceſſarily, without a being 
whoſe neceſſary exiſtence is immenſe ; as to 
ſay, knowledge exiſts without a knowing 
being ; or truth without a mind ; or power 
without any thing to be powerful. If 1 
might ſpeak ſo logically, all ab/traffs ſup- 
poſe their concretes,. from which they are 
abſtracted: and this is as true of eternity, 
of immenſity, of knowledge, of power, of 
truth ; as of ſolidity, or mobility, or hard- 
neſs, or diviſibility. In a word, eternity 
and immenſity are not exiſtences ; but the 
perfections, properties, or attributes, of 
ſome being that exiſts. And when it is 
ſaid, we have not that direct ſelf-evidence 
for the neceſſary exiſtence of the Deity, 
which we have for the neceſſary exiſtence of 
ſpace ; it is ſuppoling theſe to be tuo inde- 
pendent exiſtences, which we ſee with dif- 
ferent degrees of evidence : and that at the 
fame time too, that it is acknowledged, that 
the neceſſary exiſtence of ſpace is relative of 
the neceſſary exiſtence of the Deity,—— 
This, as I faid, is a wrong apology for Sir 
K 2 Tſaac 
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Jaac Newton's notion of ſpace ; and it per- 
verts that notion. No man has a right to 
put off his own notions under the authori- 
ty of another. If the one of theſe be rela. 


tive of the other, we muſt ſee them both 


at once, and with the ſame evidence. It 
is a logical axiom, of correlates (or things 
relative of each other) placing one, is plac- 
ing the other. What ſelf-evidence have 
we for the neceſſary exiſtence of ſpace, or 
immenſity, which we have not for the ne- 
ceſſary exiſtence of an immenſe Being? 
No man ever ſaw ſpace with his eyes, or 
heard it, or touched it. It is not an object 
of ſenſe ; but a concluſion drawn from rea- 
ſon. And the neceſſary exiſtence of an 
immenſe Being, 1s alſo a concluſion drawn 
from reaſon ; fince a property or attribute, 
cannot be, or exiſt, without a ſubject. We 
ſee bodies exiſt in ſpace ; but do we not ſee 
them alſo exiſt in time? And do we not ſee 


them alſo moved by an inviſible power! 


that 1 is, we ſee that bodies are, move, and 
exiſt, in ſomething inviſible; and are con- 
ſtantly influenced by an inviſible Being. If 
all our knowledge begins from ſenſe, yet 
it is perfected from reaſon, And there i is 
no 
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no ſelf-evidence for the neceſſary exiſtence 
of ſpace, which there is not for the neceſ- 
fary exiſtence of the Deity ; that is, of an 
eternal and immenſe Being : except we pre- 
fer the evidence of ſenſe, to the evidence 
of reaſon, Which I am afraid is at the 
bottom of the author's notion in the place 
cited, ——In fine, immenſity and eternity, 
have the ſame inſeparable relation to a ne- 
ceſſary Being, that time and place have to 
contigent beings. 'Yet we would not ſay 
that time and place are exiſtences. And as 
time and place are not exiſtences, ſo their 
correlate infinites (if J may fo ay) that is, 
eternity and immenſity, are not exiſtences, 
but the properties of neceſſary exiſtence. 


Ko © "NET 
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8 m— T. VI. 


That mechaniſm is not an effect of matter 
and motion, but the artful configuration 
and diſpoſition of the parts of a dead ſub. 
france ; that therefore it cannot act as g 
cauſe, nor carry on the works of. nature, 
more than rude matter. of mechaniſm 
in the performance of art, in the bodies 
e animals, in vegetables, in the work 
of inſets, That mechaniſm in theſe can- 
not become a power, either to produce ur 
increaſe motion, That in all caſes it 
| ſerves to ſupply a neceſſity, but never to ad 
as a cauſe. That mechanical principles 
are only neceſſary conſequences of tbe in- 
activity of matter, and cannot regulate 
power, That there is no mechaniſm in 
the other parts of nature. Of the folh 
of ſuppoſing the Deity to ſubordinate his 
. own power to act for himſelf.; or of. ſup- 
pofing him to convey the impreſſions of his 
power from place to place, by the help of 
dead matter, &c. 


Otwithſtanding we have been often told 
| by this author, in places cited above, 
I that 
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that we are frequently meeting with powers 
that /zem to ſurpaſs mere mechaniſm, or the 
effects of matter and motion; yet afterward 
he aſſerts, that mechaniſm acts as a ſecond 
cauſe, in carrying on the works of nature. 
It is ſaid, tho he the Deity] is the ſource 
of all efficacy, yet we find that place is 
e left for ſecond cauſes to act in ſubordi- 
% nation to him; and mechaniſm has its 
Hare in carrying on the great ſcheme of 
« nature, The eſtabliſhing the equality 
« of action and reaction, even in thoſe 
* powers that ſeem to ſurpaſs mechaniſm, 
* and to be more immediately derived from 
« him, ſeems to be an indication, that thoſe 
% powers, While they derive their efficacy 
« from him, are however in a certam de- 
e gree, circumſcribed and regulated in their 
« operations,, by mechanical principles; 
e and that they are not to be conſidered as 
mere immediate volitions of his (as they 
* are often repreſented) but rather as in- 
* ſtruments made- by him, to perform the 
** purpoſes for which he intended them. 
* If, for example, the moſt noble phæno- 
mena in nature be produced by à rare 
© elaſtic medium, as Sir Iſaac Newton con- 
K 4 jectured, 


cc 
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e jectured, the whole efficacy of this me- 
te dium muſt be reſolved into his power and 
“ will who is the ſupreme cauſe.” (a) This 
place is very exceptionable, tho' ſoftened 
with metaphorical expreſſions, and lan 
| borrowed from another ſubject. If we 
ſpeak of ſecond cauſes acting in ſubordinati. 
on to the Deity, meaning angels or ſeparate 
ſpirits, or other free agents, in the moral 
world; the language is ſignificant: but if 
we apply ſuch expreſſions to matter and m. 
tion, they have quite another, and that : 
| very wrong meaning too, which the bringing 
in the power or the Deity does not miti- 
gate: it is rather proſtituting the power of 
the Deity, to ſupport an abſurdity. If ] 
ſhould fay, tho' the Deity be the ſource 
of all efficacy, yet matter has its ſhare in 
carrying on the great ſcheme of nature ; this 
would make matter the ſecond cauſe that 
acts in ſubordination to the Deity, in carrying 
on the great ſcheme. I ſhould be very high- 
ly to blame, for ſubſtituting an unactive ſub- 
ſtance to the Deity in carrying on the works 
of nature : and yet theſe are but two ways 
of expreſſing the ſame thing. I might be 


(9) See Page 338. 


ſhewn. 
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ſnewn to invert reaſon, by making matter 
and motion (for we ſhall ſee that theſe are 
the things meant by mechanical principles,) 
circumſcribe and regulate powers, which I 
own ſeem to ſurpaſs mechaniſm ; and in- 
conſiſtent with myſelf in objecting to Des 
Cartes, Sinoxa, and Leibnitz, this abſurd 
doctrine: and then going into it myſelf a 
little after: for all theſe owned the Deity 
to be the ſupreme cauſe, and ſource of all 
efficacy, and yet aſcribed the government 
of the world to mechaniſm, and the powers 
of matter, 


II. Tho' what has been already faid in 
the former ſections, be directly applicable 
to ſhew the abſurdity of this aflertion ; 
when it was ſhewn, that all matter is equally 
an unactive ſubſtance, and that all thoſe 
powers which were formerly ſuppoſed to 
belong to matter, are only the effects of 
immaterial power immediately impreſſed on 
matter: yet as mechaniſm is here ſaid to 
have a ſhare in the government of the ma- 
terial univerſe, it will be neceſſary to en- 
quire a little, into the nature of mechaniſm, 
and mechanical principles. When it 

is 
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is ſaid above, that we are always meeting 
with powers, that ſeem to ſurpaſs mere me- 
obaniſm, or the effetts of matter and motion, 
this ſuppoſes that mechaniſm is the effell 
of matter and motion, which is a mighty 
wide ſtep in the beginning, and ſuppoſes 
too much. Mechaniſm will be found to 


be quite another thing. But let us re- 


flect on matter and motion themſelves, which 
are ſuppoſed to produce mechaniſm, how 
far their bare exiſtence engages the imme- 
diate action of the Deity.— Matter exiſts 
by the power of the Creator conſtantly put 
forth upon it, as is manifeſt by the ſtrong 
coheſion between its parts. This, by the 
very terms, is not the action of other 
matter, nor mechanical; and yet it. is the 


effect of a conſtant power, nor would it 


be from the purpoſe if I ſhould: obſerve, 
that they entertain a wrong notion, who 
imagine that matter, after its firſt creation, 
exiſts without any farther power of the 
Deity; or that it is a ſubſtance that would 
remain of itſelf for ever after. No created 
ſubſtance has a ſelf-preſerving power, or 
does not ſtand in need of any farther ſup- 
port. It hath been long and n 
that 
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that the exiſtence of any contingent being 
this minute, bath no connexion with, oF 
pas upon its exiſtence the next aa 


8 


imagine to ourſelves, : that i it would remain 
there to i by i its own nature, This 
is wrong we forget the conſtant impreſſi- 
ons that are made upon it, both of gravita- 
tion, and cohęſion.— Then as to motion, 

whence will a philoſopher bring this im- 
preſſion ? Ic i is an impreſſion; tor motion is, 
not effential to matter. Matter at reſt re- 
fiſts motion: therefore the impreſſion, muſt 
be from ſomething immaterial. Motion is 
conſtantly decaying in the univerſe : there- 
fore it muſt be conſtantly. repaired, by im- 
material, power. The Cartefian. notion, 
that the ſame quantity of it is ſtill kept up, 
by being communicated from one body to. 
another, is againſt demonſtration, and de- 
ſeryedly rejected above. Spinoga's notion. 
is yet more deſperately abſurd, that one 
body is determined to motion or reſt by 
another, and that by another, and that by 


yet 
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yet another; and ſo on in infinitum, (4) 
Now when we ſee that the very exiſtence 
of matter, and the conſtant repairing of 
motion, requires the conſtant influence and 
power of the Deity ; How can we imagine 


that mechaniſm, which is ſuppoſed here 


to be the effect of matter and motion, 
can carry on the great ſcheme of ns- 
ture as a ſecond cauſe, or in ſubordi- 
nation to the Deity? How ridiculous is 
it to ſay, that the Deity ſubordinates his 
own power to act for himſelf! If we 
conſider the place cited in this view, we 
ſhall ſee what an ambiguity of expreſſ- 
on is uſed, to make this abſurdity paſs up- 
on us. 


(5) Corpus motum, vel quieſcens, ad motum, vel quit- 
tem determinari debuit ab alis corpore, quod etiam ad no- 
tum, vel quietem determinatum fuit ab alio, & illud ite- 
rum ab alio; & fic in inſinitum. Lemma 3. Partis 2. 
Ethices. Theſe are the words of a man reſolved to af- 


front reaſon in the moſt outrageous manner. And yet 


all thoſe who aſcribe powers to matter, affront it in the 
very ſame manner ; as was ſhewn, when we conſidered 
the determining principle in the two bits of cork, or the 
two loadſtones. | 


III. This 
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III. This is the philoſophical notion of 
mechaniſm, that it is the effect of matter 
and motion; but, as J ſaid, it is quite an- 
other thing. If we conſider firſt that 
ſort of mechaniſm which we are beſt ac- 
quainted with, we ſhall be the better able 
to underſtand the nature of it, where it is 
more complex. Mechaniſm, in the 
works of art, is only parts of matter, dif- 
ferently formed, and ſkillfully ſet together 
in order to communicate motion (impreſſed 
by a living force) from one part to another, 
Here neither the forming the parts of a 
due figure and magnitude, nor the diſ- 
poling them in their proper places, when 
formed, can be pretended to be the effects 
of matter and motion, And we need on 
ly turn our thoughts to any piece of clock- 
work, to be fatisfied that this deſcription 1s 
juſt, in the performances of art, The 
power (as it is called) muſt always be bor- 
rowed. Theſe are ſometimes called engine: 
or automata, words which import, that 
ſuch machines have a ſelfmoving power. 
Theſe names, tho' they may paſs in com- 

mon 
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mon diſcourſe, are yet improper in philoſo. 
phical ſtrictneſs, and tend to give us falſe 
notions. Take off the weight from a cott. 
mon clock, and ſee what becomes of the 
ſelf- moving power then. It is this gravi. 
tation on a piece of lead that gives motion 
to the whole; and the conſtant impreſſion 
continues the motion : for the imprefff on of 
gravity is as conſtant upon this piece of in- 
active matter when it lies upon the ground, 
as when it communicates that impreſſion to 
the wheels of the machine. We might fy 
with as much propriety that a hand- mil, 
or a wheel-barrow, was a ſelf-moying en. 
gine : for theſe could move only as long 2 
a power, or living force was applied to them, 
and no machine can move longer. It i 
great unſkillfulneſs, or rather want of 
thought, to imagine that cutting iron, ot 
braſs, or any other materials into parts of 
certain figures, and then applying them to 
one another, could ever give the work made 
up of them a ſelf- moving power. The 
effect then would be incomparably more 
perfect than its cauſe. Figure and ſhape 
would produce power. This muſt convince 

any 
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any reaſonable man, that a power, or living 
force, muſt be conſtantly impreſſed ab extra, 
on all engines, in order to produce a con- 
tinned motion in them. Every one will 
remember how many fruitleſs attempts have 
been made, by ignorant people, to find out 
a perpetual motion, The external power 
was always wanting, or the art to apply it. 
The neceſſity of a power is the ſame in all 
mechaniſm, as well in nature, as in the 
works of art; becauſe matter is _— inert 
in all cafes; 


IV. Now we: have no notion of me- 
chaniſm, but what we derive from the works 
of art ; where uncontroyerted experience 
contradicts the aſſertion above: why then 
ſhould we affirm in caſes where we are not 
ſuch judges, that mechaniſin may, and does 

act as a cauſe ? But, as 1 have already ob- 
ſerved, when the abſurdities are multiplied, 
and become innumerable, we take refuge 
in the confuſion, to aſſert a thing which we 
ſee falſe in the ſimpleſt caſes; When we 
reaſon concerning 3, 4, 5, or any particular 
number of particles of matter, we ſee it 
impoſſible that ſelf- motion can be made 

out 


[ 144 ] 


out of theſe; if we take as many more; 


the effect is equally impoſſible in theſe, as 
in the former. Let us continue thus to 
add parts of matter as far as we pleaſe, and 
we only increaſe the impoſlibility, by mul. 


tiplying the inactivity and reſiſtance of the 


parts to be moved. This, in few words, 
ſhews, univerſally the abſurdity of the thing 
aſſerted. Now matter is unactive, and 
refiſts a change of ſtate as much, in the 
bodies of animals, in vegetables, and in al 
the parts of nature, even in the ſubtile mat. 
ters of the philoſophers (if there wer 
ſuch things) as in a clock, or a watch. 


V. In the works of nature, mechaniſm 
is chiefly remarkable in the bodies of animals, 
In forming the parts there, and ranging 
them in order, the art is really inconceivably 
fine and various: but in ſuch ſoft and yield- 
ing materials, the motive power muſt be ap- 
plied much more variouſly, both to continue 
the many different motions that are conſtant 
in the ſeveral parts of the body, as the 
heart, ſtomach, lungs, inteſtines; and to re- 
new thoſe motions that are interrupted, and 
reſtored by turns, while we wall, work, or 


1 ſhah, 


— e 


[ 145 } 


ſpeak. This, if we take time to conſider 
it, is indeed aſtoniſhing! when a man pro- 
nounces a diſcourſe, or plays a tune on an 
inſtrument, does matter (a dead ſubſtance) 
determine itſelf ſo variouſly! turn, flop, begin 
again, ſo quickly! I ſhould think, we need 
only conſider the inaQtivity of matter on 
the one hand, and the life and action in 
this appearance, on the other, to deter- 
mine this point, againſt all the authority 
of philoſophers. In -machines of human 
contrivance, it is but one ſingle power that 
acts, or two at moſt : we know not the ap- 
plication of more: but in the mechaniſm of 
an animal body; an inconceivable number of 
powers act; or, to ſpeak more truly, it is 
the ſame power that acts in many different 
places at once, and with inexpreſſible varie- 
ty. It has often been demonſtrated, 
that in the action of ſoft bodies upon ſoft 
bodies, the motion is always diminiſhed. 
How much then, and how conſtantly muſt 
it be diminiſhed, in the yielding ſoftneſs of 
the fleſh and fluids of animal bodies! Let 
us reflect how ſoon water ſettles, after 
motion impreſt, by the bare attrition of its 
parts on one another; altho' it has no 
L. obſtacles 
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obſtacles to encounter, or narrow paſſages 
to move through. Motion is eaſily con- 
tinued, or communicated, in free 
eſpecially if the moving body be hard: and 
firm: but it is quite otherwiſe in the vers, 
arteries, inteſtines, and lacteal veſſels of the 
bodies of animals; in the narrow twining 
meanders, which convey the fluids con- 
ſtantly to parts really innumerable. The 
capacity of theſe ſlender tubes could not 
admit the fineſt hair; and the mazes and 
windings are to us inconceivably perplext 
and intricate, What a quantity of attri- 
tion muſt there be, while the Sd, Iymph, 
and chyle move, or rather (if I might 
ſo expreſs it) creep through theſe? No 
mathematician hath yet been able to cal- 
culate the attrition of the parts of fluids 
upon one another, while they move, or 
againſt the ſides of ſach narrow veſſels, or 
the loſs of motion in the conſtant change 
of direction: but we may ſafely ſay in 
this caſe, that the whole motion is conſum- 
ed every inſtant, and the force renewed 
every inſtant. A ſtrong power therefore 
urges on the fluids in the animal bodies ten 
thouſand different ways at once. Philoſo- 
phers 


[147] 
phers have not yet found out a ferm of art 
to account for this power, It acts upward, 
againſt the nature of gravity, Attraction 
between the particles of fluids does not 
help us out. Attraction to all ſides would 
rather ſtop motion; as it does between the 
particles of liquors. The alternate contrac- 
tion and dilatation of the coats of the veſſels, 
is a poſtulate which ſuppoſes the thing to be 
explained mechanically ; and it is no where 
applicable, but to the heart and arteries. It 
is an attempt as full of ignorance as vanity, 
to offer to account mechanically for the cir- 
culation in the animal body. Thus we 
have a miraculous power indeſinently and 
variouſly put forth in our own bodies. It 
is the tremendous power of our Creator. 
We are not only fearfully and wonderfully 
formed in the womb, but fearfully and won- 
derfully preſerved every minute! Creating 
power never ceaſes.— Is this mechaniſm the 
work of matter and motion? The motion 
is conſtantly conſumed, and new force con- 
ſtantly impreſſed. The mechanical ſtruc- 
ture is wonderfully formed at fitſt, and 
as wonderfully preſerved ever after. 
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VI. Why then (it will be ſaid) was ſuch 
an intricate ſtructure of ſuch materials em- 
ployed, or ſuch a laborious method con- 
trived, by the organization of dead matter 
if it no way ſerves to produce motion, but 
rather conſumes the force imprefſed ?—— 
Tho' we could not aſſign the reaſon for 
this, it is till manifeſt, that dead matter, 
however divided, or compounded, cannot 
produce motion, or ſupply the place of a 
moving power. This queſtion itſelf ariſes 
rather from our prejudice, and inattention, 
in ſuppoſing that the organization of a dead 
ſubſtance ſhould produce motion, or give 
that ſubſtance a ſelfmotive power. That 
this mechaniſm conſumes the force imprefl- 
ed, is no inconvenience in nature, if we 
conſider who renews it. We are forced to 
be frugal of the little power we can com- 
mand. This is not applicable to the Deity. 
But dead matter was to become a 
_ dwelling (if I may ſo ſay) to a living ſub- 
| ſtance, It was to convey ſenſation to a per- 
cipient being in a ſtate of union, that is, in 
a ſtate of confinement ; and to be actuated 
by ſuch a being as had but a ſmall, a very 

ſmall 
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ſmall degree of motive power. The pow- 


er of the Almighty was to ſupply that de- 


fet, This was the wonderful problem 
which was to be performed, that there 
might be beings made up of matter and 
ſpirit, to continue the ſcale of the creation, 
and raiſe it from dead matter to living ſub- 
ſtance, This was to be the franſition from 
the one to the other, Matter was before 
raiſed through all the degrees of vegetation, 
till it bordered upon ſenſe: and even there, 
the power of the Almighty is conſtantly 
employed, Vegetation is as little a /2cond 
cauſe as mechaniſm. The next ſtep was to 
unite two ſubſtances of oppoſite natures. to- 
gether: and the power was to be ſupplied, 
as long as the union was to continue. And 
this problem was to be wrought in a dif- 
ferent manner, in every different ſpecies of 
living creatures, and repeated in every in- 
dividual of every ſpecies. So little is the 
governing power of the Deity different from, 
or inferior to, his creating power ; as ſhall 
be ſhewn afterwards. And all this vari- 
ous work was to inſtruc rational beings, by 
diſplaying to them the goodneſs, wiſdom, 
and power of their Creator, conftantly put 
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forth for the advancement of their rational 
nature. No other deſign can be named. 
Infinite goodneſs is a powerful motive; and 
from this motive infinite wiſdom always 
acts. Thus we fee that the organizati- 
on of a dead ſubſtance is neyer employed, 
but for the wiſeſt and beſt reaſons, The 
very word implies that the ſubſtance. is to 
be ſubſervient to ſenſation, and ſpontane- 
ous motion, This is the great end of me- 
chaniſm in the animal body : and the me- 
chaniſm in vegetables is ſubſervient to the 
neceſſities of animal life. There was no 
reaſon why ſuch work ſhould haye been 
employed in the other parts of the creati- 
on, We miſtake the nature of mechaniſm 
altogether, when we ſuppoſe it deſigned to 
produce, or increaſe motion, This is a 
prejudice we ſhould endeavour to get the 
better of. But to return, 


VII. The vital parts of the animal 
body, if I may fo ſpeak, conſiſting of fuch 
ſoft and pliable materials, were to be ſup- 
ported by ſomething of a firmer texture, 
They were to be fixt to, or inſerted in 
bones, which might keep them in their 

order z 
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order, and from falling upon one another: 
and at the ſame time, thoſe more pliable 
parts were to draw the bones to which they 
are affixed, in different directions, and to form 
different angles with each other, juſt as the 
ropes draw the beams to which the weight, 
to be raiſed, is affixed, One continued 
compages, or frame, of ſtiff, rigid bones, 
firmly indented into one another, could not 
have yielded to the various motions, neceſ- 
fary to the ſeveral wants of the living crea- 
ture, Life without motion had been a mi- 
ſery to the animal, and a viſible want of 
contrivance. The bones therefore were to 
be joined moveably, by different methods ; 
the joinings were to be looſe, and yet 
ſtrong. The Greeks have given names to 
theſe different methods of joining ; and hu- 

man induſtry has endeavoured to imitate 
them, for the conveniencies of motion, — 
Now it is obvious, from this general view 
of the ſtructure, that it is fitted only to fa- 
cilitate the exerciſe of motion ; but not at 
all either to produce, or increaſe motion, 
more than the ſimpleſt machines that we 
know. And that it is more complicated, 
is, becauſe it anſwers a far greater variety 
L 4 of 
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of motions ; therefore it requires infinitely 
more art, in forming the parts, and ſuch a 
variety in the application of the power, as 
amazes us. How many different motions 
are there in the hand alone, which can be 
exerciſed ſeparately, or all together ? It was 
to be the univerſal inſtrument. How many 
different modifications, and directions can 
we give to the motion of the leg, or arm 
The ſeveral advantages of theſe we hardly 
ever refle& upon, till accident, or age de- 
prives us of them. Certainly we loſe a 
great deal of rational pleaſure, in not at- 
tending to the goodneſs of our Creator, 
who continually ſupplies the power, and 
whoſe wiſdom contrived the art. Our 
wants are prevented before we feel them, 
From this it appears, that it is the reverſe 
of right reaſoning, to imagine, that ſuch a 
complicated machine may become a power = 
to itſelf, It is to ſuppoſe, that the greater 
the want of a power is, the leſs the necel- 
ſity 1s for it, | 


VIII. It hath been obſerved elſewhere, 
that the Creator is the firſt optician, the 
firſt geometer, the firſt in every part of 

know- 
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knowledge; or rather theſe expreſſions ſtill 
diminiſh the truth: and certainly the ani- 
mal body ſhews him he firſt, the great me- 
chanic, It is an injury done to truth, to 
compare the performances of human art 
with the works of nature. The bones of 
animals are the original, and moſt effectual 
levers. The tendons are the chords, The 
power is miraculouſly applied to the muſcles 
themſelves, the ſofteſt, weakeſt parts of 
all! What created being can imitate this! 
Their longitudinal and tranſverſe fibres fit 
them to be contracted in length and breadth 
alternately, as neceſſity requires, They 
are contracted after extenſion, the ſame way, 
and by the ſame power, that a muſical 
chord is contracted after ſtraining ; that is, 
by attraction between their parts, which is 
no power in matter, nor inherent in theſe 
parts. An external force performs both the 
extenſion and contraction. In an earth- 
worm both theſe motions are ſpontaneous ; 
as alſo in antagoniſt muſcles, Spontaneity 
is no property of matter. It is wrong in 
anatomiſts to ſay, that contraction is the 
natural ſtate of the muſcular fibres of the 
heart, and coats of the arteries, and all 


other 
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other veſſels; or that they only require ex. 
ternal force to extend them, but contract 
themſelves again by a power inherent in 
their parts. This would be a ſelf-moving 
power, after they are once in a ſtate of reſt; 
which is inconſiſtent with the reſiſtance of 
the parts of matter to change their Mate, 
Let us conſider how ſtrongly contraction is 
increaſed between the parts of a rope, or 
cord, by only wetting them. This force i 
not exerted by the particles of water, or the 
fibres of the hemp. Such a rope by its 
contraction, will raiſe a prodigious weight, 
many hundred times greater, than the in- 
ertia of theſe parts: and this inertia is the 
only property belonging to a dead ſubſtance, 
and inconfiſtent with any active power in it, 
How ſtrongly does a hair contract itſelf, 
when ſtretched till it breaks ? The coats of 
theſe veſſels, when thoroughly dried, do not 
contract themſelves. Contraction then can- 
not be their natural ſtate, nor inherent in 
their parts. If I might mention a low ex- 
periment, how ſeverely does a tight ſhoe, 
when wet, pinch the foot, by the contrac- 
tion of its parts? The attraction of coheſion 


is thus increaſed to a great degree. In 
ie ſhort, 
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ſhort, no kind of attraction belongs to mat- 
ter. Thus we ſee that immaterial pow- 
er is doubly exerted in every the leaſt ſpon- 
taneous motion, both in the extenſion and 
contraction of the muſcular fibres. No 
ſort of fluid ſeems to be concerned in the 
contraction and extenſion of the muſcles, or 
in their ſwelling and ſubſiding ; if the elec- 
trical fire be the animal ſpirits, as is hinted 
in a place above. One particular here 
claims our utmoſt admiration, that, tho 
ſpontaneous and involuntary motions are ex- 
erciſed in the ſame parts (the ſame muſcles 
and fibres) of the animal body ; yet the 
ſtopping and renewing the one, does not 
hinder or difturb the other! We begin, 
change, and modify the motions that de- 
pend upon the will; innumerable ways, 
while the other motions continue regular. 
Of how much goodneſs and wiſdom is 
this contrivance ! and by what wonderful 
power is it performed! What inconveni- 
encies would not have followed, if we had 
been forced to give conſtant attendance to 
the reſpiration alone, not to ſpeak of other 
motions ? This was not impoſſible to infi- 
nite power; it is in ſome degree ſubjected * 
the 


a 9 4 5 


1 
the will already, when we have a mind to 
uſe that power. Sleep in that caſe had 
been impoſſible: or to ſleep and to dye had 
been the ſame thing. It is a common ex- 
preſſion to ſay, the Lord watcheth over us; 
but do we underſtand, how literally this 
is true? Our Creator does more than watch, 
both while we ſleep, and while we are 2. 
wake. How abſurd is it to ſpeak of me. 
chaniſm as a thing that ſets the care of the 
Deity aſide ; or that carries on the courſe 
of nature! Des Cartes's philoſophy, who 
made animals mere machines, ſerved only 


to debauch his reaſon, and to make him 


blind to truth. Shall I be forgiven, when 
I ſay, philoſophers of all men, ought to be 
moſt upon their guard, leſt ſtudy debauch 
their underſtanding. There is a ſort of 
learning, which is much more hurtful than 
Ignorance. It is on this account that fo 
many philoſophers have been branded by 
Mr. Bayle, with the imputation of athe- 


iſm, which is the moſt ſhameful i ignorance, 


even in their own profeſſion. 


IX. The expedients to facilitate ſpontane- 
ous motion in the ſeveral ſpecies of living 
2 creatures, 
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creatures, are wonderful, But where moſt 
mechaniſm is neceſſary, or employed, the 
motion there is moſt difficult to be perform- 
ed. This is directly eontrary to the notion, 
that mechaniſm produces motion, or be- 
comes a power. To creatures that move 
in air or water, motion is eaſy ; but to rep- 
tiles that crawl on a hard; rugged ſurface, 
to tranſport their bodies, tho” little, from 
one place to another, is extremely laborious, 
It is both inſtructive and pleaſant to ſee the 
caterpillar, that has a multitude of ſhort legs 
on each ſide, creep along. As the legs 
oppoſite to one another, move forward 
ſucceſſively, there appears an undulation, as 
it were, in the long body of the creature, 
as if it moved by parts. Thirty or 
forty different ſteps are made, to get one 
ſhort ſtep forward. What a multitude 
of machinery is here, to make progreſſive 
motion practicable to this ſpecies; and how . 
much eaſier is it performed by creatures 
which have but two legs, or four ! there is 
not ſuch a various and fine ' mechaniſm, in 
the whale or elephant, as in this poor inſect. 
If mechaniſm became a power, or 
agent, to carry on the works of nature, a 
| | com- 


[ 158 ] 
complicated machinery would make the 
power greater, and more effectual: this is 
contrary to experience. Where the me- 
chaniſm muſt be multiplied, the motive 
power becomes leſs. The friction, and 
action of the parts on each other, conſumes 
the force impreſſed. The power muſt there- 
fore be increafed, or the machine goes 
heavily. Artiſts know this well, who have 
bat a given quantity of force to employ, 
When one wheel is moved by another, and 
that by another, and that by ſtill another; 
as it is in ſome complicated engines, the 
motive force always becomes weak, as the 
inertia of the matter, and' attrition of the 
parts, is increaſed, The znertia of the 
matter is always proportional to the quan- 
tity of it, as was ſhewn in ſect. 1; and 
the attrition of the parts is ſtill greater, 
in proportion to the force employed, or mat- 
ter to be moved. — All complicated ma- 
chinery is ſooneſt diſordered; How is this 
conſiſtent with mechaniſm becoming a 
power? If philoſophers would reflect on 
common objects, they would reaſon bet- 
ter, and inſiſt leſs on the egficacy of me- 
chanical principles, and mechaniſm, in cat- 
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rying on the great work of nature. As 
was obſerved above, to ſay, mechaniſi does 


this in ſubordination to the Deity, is only 
bringing in omnipotence to help out an ab- 
ſurdity; namely, that matter, which ne- 
ceſſarily reſiſts all change of its ſtate, ſnould, 
by the configuration and diſpoſition of its 
parts, become ſelf- moving. Omnipotence 
is no refuge for a contradiction. And to 
have recourſe to it, in oppoſition to plain 
reaſon, is a bad ſign of any hypotheſis. 
People think they cannot talk abſurdly, if 
they name the Deity: tho? it was allowed 
before, that to perform a contradiction, is no 
object of infinite power. This is not to be 
conſiſtent with ones ſelf, more than to aſſert 
the inertia of matter in one place, and 
the efficacy of mechaniſm in another. To 
talk rationally is to talk piouſly. Reaſon 
will never carry us to impiety, more than to 
abſurdity. 


X. It was ſhewn in the firſt part of 
the Enquiry, that even ſpontaneous motion 
is performed by the ſame power, as thoſe 
motions, which depend not upon the will, 
are, This is indeed wonderful; but it is 


true. 
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true. Any one who conſiders the caſe, or 


what is there ſaid, muſt readily own it. Here 
the ſpontaneous being itſelf is admitted to 


a participation in producing the effect, This 


is the firſt ſtep of the gradation aboye 
matter, in the riſing ſcale ; and the loweſt 
power of immaterial being united to or- 
ganized matter. Every thing that has life 
partakes of this power; but it advance 
by gentle degrees in aſcending through the 
inferior ſpecies, till it comes to man, who 
is dignified with a higher power. The 
motion is ſpontaneous, as it is begun and 
ended by the living being itſelf, without 


phyſical neceſſity, or as matter impells mat- 


ter. As it is performed mechanically, above 
the power and knowledge of the ſpontaneous 
being, the motive power is immediately im- 
preſſed by. the Creator, who is the only 
mover, as well as the fir/# mover. The diſ- 
tinction of being the fir/# mover is impro- 


perly brought in, as if matter were a ſecond 


mover, Of all this we may be certain, 
for (as was faid juſt now concerning reſpira- 


tion) the muſcles of the thorax are con- 


tracted and dilated the ſame way, and by 


the ſame power, in conſequence of volition, 
as 
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as without the command of the will. Every 
man may make this experiment, by ac- 
celerating reſpiration, or ſtopping it for a 
little. We have the command of this mo- 
tion to a certain degree; but do nothing 
more when we accelerate it, (the bare act 
of the will excepted) than when it is per- 
formed againſt our will, after a ſhort in- 
terval, or without the act of the will, 
while we fleep. Spontaneous motion 
therefore is performed by the ſame power, 


as thoſe that are purely mechanical. (c) 
| This 
(c) In ſpontaneous motion, the ſpontaneous being 
itſelf hath only the power of directing the motive force 
to this or the other part of the body, by an act of the 
will, and of ſtopping it again. It cannot be pretended 
that this direction, or topping, is mechanical, or that 
it is motion communicated from matter to matter, ex- 
cept it were ſuppoſed that the ſpontaneous being itſelf 
were material. And to ſuppoſe matter to have ſponta- 
neity, would be the ſame thing as ſuppoſing it to ceaſe 
to be matter, or an unactive ſubſtance. This ſhews that 
every living creature hath an immaterial ſubſtance in it. 
The fame ſubſtance cannot be both neceſſarily unactive, 
and yet active. We know not how ſpirit, or immate- 
rial ſubſtance, acts on matter, or matter on immaterial 
ſubſtance; but, by the terms, neither ſpirit moves matter, 
nor doth matter affect ſpirit mechanically. Hence Des 
Cartess notion, that brute animals are only machines, is 
M quite 
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his is an adorable condeſcenſion of 
the Creator, who exerts his power in con- 
ſequence of the ſpontaneity of living crea. 
tures. Our prejudices only can make us 
think that this is low work for the ſupreme 
quite unphilofophical. Spinoza improved the abſurdity, 
by applying it to the ſouls of men. Even Buridanu's 
aſs, between the two bundles of hay, was a wrong 
compariſon to argue from. This man ſhewed the ex- 
travagance of /iberzy, by contending for neceſſity, with- 
out motive or reaſon, Much unintelligible ſubtilty hath 


been employed ſince, in contending that the ſoul af 


man was determined te act by a fort of inviſible me- 
chaniſm: but the author forgot to extend the pre 
eſtabliſhed harmony to brutes. Yet he owned to his 
friends, that this extraordinary notion was only a luſu 
ingenii (un jeu deſprit) to try his parts, and laugh 2 
the credulity of philoſophers, who are as fond of a new 
paradox, as enthuſiaſts of a new light. This mortihed 
thoſe who had greedily ſwallowed the new improve- 
ment. And ſome of them, rather than appear the dupe 
of an ironical wit, pretended ſtill to believe it, after the 
author had laugh'd at them. See Maixeaux's Recunl 
de diverſes pieces, &c. If at other times he was ſo 
pleaſed with his own notions, in the Theodicæa, as to 
defend them ſeriouſly againſt the learned doctor Clarie; 
that ſhewed only, that he angled for two different ſorts 
of reputation, from the ſame performance ; and un- 
luckily he loſt both. The ſubject was too ſerious to 


paſs for a romance, and the principles too abſurd to be 
admitted for truth. | 
Lord 
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Lord of heaven and earth: but the cohe- 
fion of all the parts of matter, in the 
bodies of thoſe very living creatures, and 
through all the material world, ſhould ſilence 
this general prejudice, We forget what 
infinite power implies, and what infinite 
goodneſs prompts. We apply our own 
narrow notions, and unperforming haughti- 
neſs, to theſe perfections. Difficulty ceaſes 
before infinite power, and lowneſs of work 
is quite unapplicable to the Creator of all 
things. He is as much the Creator of the 
meaneſt inſect, as of the higheſt intelligence. 
We need not be afraid of ſpoiling our phi- 
loſophy, by admitting this power. To 
follow reaſon can never hurt philoſophy, 
nor put an end to our enquiries in the moſt 
ſublime parts of it, That complaint ſeems 
rather to be made, becauſe men have nat. 
ſtill a liberty of hunting for power in "_ 


matters, 


XI. There is beſides a mechaniſm in 
vegetables. Every plant, flower or herb, 
has its- particular mechanical ſtructure, as 
the microſcope informs us. This is a 
theme of wonder for higher beings than 
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man. It is but to look at what our eyes, 
thus aſſiſted, inform us of, to be raviſht 
with admiration. But this mechaniſm is 
neither deſigned to produce, nor- increaſe 
motion, nor to act as a cauſe in any ſenſe, 
The Creator could do every thing by an in- 
ſtantaneous act of power, but he uſes a ſlow 
proceſs, and an eſtabliſhed courſe of nature, 
for the inſtruction of rational beings. The 
contrivance in an effect produced all at once, 
is not preceptible. We are thus taught 
to admire his wiſdom, as well as his. power, 
He is not obliged to uſe mechaniſm as a 
help in the formation either of animals or 
vegetables now, more than in the firſt cre- 
ation of things, To imagine mechaniſm 
neceſſary in the formation of man, or beaſt, 
or plant, is to ſuppoſe the ſucceſſions of 
them eternal, and without beginning. And 
then it is to ſuppoſe, that matter can work 
up itſelf with ſuch variety of art, and ſuch 
regularity in every various ſpecies of things. 
And if the nature of matter made that im- 
poſſible then, the ſame inactive nature 
makes it impoſſible ſtill in every new pro- 
duction, Or, which is the ſame thing, 
the ſame acts of power muſt be repeated, 
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and the ſame wiſdom muſt contrive, in the 
formation of every individual of every 
ſpecies, at this day, as in the formation of 
the individuals at firſt, Matter never loſes 
its reſiſting nature, nor becomes more docile, 
he mechaniſm in vegetables (as was 
obſerved above) is ſubſervient to the animal 
life, and is a conſequence of that deſign; as 
the mechaniſm of the animal body is con- 
ſequent of the deſign of uniting together two 
ſubſtances of oppoſite natures. This ſtruc- 
ture of parts is fitted to ſtrain the various 
particles of flowers, fruits, ſeeds, &c, It 
only admits, or percolates, particles of 
different figures and ſizes, the compoſition 
of which makes the ſpecific ſeeds and fruits, 
but is it leſs artful becauſe it is concealed 
from us? The power is here effectually, and 
variouſly applied by the Creator, to carry 
theſe parts though ſo many obſtacles, from cell 
to cell, and veſſel to veſſel: for the ſtructure 
of parts in a plant, is as unperforming as the 
ſtructure of parts in an honey-comb. And 
it exceeds our wonder that out of the ſame 
common moiſture of 'the earth, ſuch a 
variety of herbs, roots, fruits, flowers, 
Sc. ſhould be formed. A variety ſo great 
i that 
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that no man on earth can reckon up the 
ſeveral kinds, and each differing from the 
reſt in taſte, colour, ſmell, and many other 
properties. And by the ſame powerful art, 


the fleſh of the various ſpecies of animals, dif- 
fering in all theſe ſenſible qualities, is form- 
ed by the ſeparation of parts of the ſame 
common food. We do not allow that out 
of the ſame materials of wood, iron, braſs, 
ſo many things could be formed, for the 
conveniency of life, without art to govern, 
and power to perform. 


XII. To what cauſe then will a philoſo- 
ſopher aſcribe this amazing variety of 
productions, and of workmanſhip out of 
the ſame common ſubſtance? All fleſh, it 
is ſaid, is but graſs, It is indeed literally 
ſo, only manufactured (if we may ſo ſay) 
in a different manner. And all graſs is ma- 
nufactured out of the ſame common mals 
of rude earth. Can this be done without 
knowledge, and without power ? What 
ſubtile matter ſhall we deviſe, or what name 
ſhall we invent, to amuſe adiligent enquirer, 
and keep up the credit of philoſophy ? It 
is eaſy to get over abſurdities, by taking 
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many together, and ſaying, mechaniſm acts 
as @ ſecond cauſe, and performs all theſe 
wonders : but the poſſibility of this would not 
be allowed, in the meaneſt performance of 
human art. We have another way of avoid- 
ing the trouble of a fair examination, by 
ſaying, theſe are the works of nature: and 
thus we are ſatisfied. But that expreſſion 
impoſes on our inattention, and gives us 
the bare ſound of a word, for a powerful 
cauſe, Nature is only the method, or courſe 
of action, and not the cauſe that acts; and 
whatever we aſcribe to nature, is the im- 
mediate action of the Author of nature. It 
is therefore the Creator, every where preſent, 
and every where active, who cloaths the 
fields with green, and raiſes the trees of the 
foreſt ; who brings up the lowing -herds, 
and bleating flocks; who trims the fiſhes 
of the ſea, and wings the inhabitants of 
the air; the meaneſt inſet, and reptile of 
the earth 'is his handy-work. He forms 
their bodies by art divine, and furniſhes 
them with :z/tin#s yet more wonderful. 
This is good philoſophy, when tried by 
the ſevereſt rules of reaſon, The me- 
chaniſm is various, not only in the dif- 
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ferent ſpecies, but in the different parts 
of the ſame individual. This is obyi. 
ous in the animal body, and it is no leſs 
certain in vegetables. We cannot fatisfy 
our curioſity, nor expreſs our amazement, 
at the fine regular texture in one part 
of a plant, and at a different artifice, equally 
regular, in another part of it. Now the 
mechaniſm in one part could not work up 
a different artifice in another part, Parts 
ſet in order, could not ſet other parts in a 
different order. They remain in their place, 
till moved by ſome external force. A 
ſtructure of parts can be no efficient cauſe, 
more than a heap of ſtones could build, or 
a multitude of types could print a book. 
Living force, and intelligent direction 1s 
wanting. What is order in one ſort of 
ſtructure, is confuſion in another. This is 
the nature of mechaniſm, or of differently 
figured parts, ſet in a certain order. They are 
as inert, as a heap of particles lying in con- 
fuſion. The mechaniſm therefore of the 
wood is no efficient cauſe of the different 
ſtructure of parts, in the leaves, or fruit, 
or ſeed, or ſtone, or kernel. Power muſt 
be applied, and knowledge muſt direct every 
where. XIII. 
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XIII. 1 will not poibeys be pk in 
the laſt place, only to mention another ſort 


of mechanifm, which is the work of ſe- 


veral living creatures; the cells wrought by 
the bee, to repoſite its proviſions in; the 
artful web of the ſpider, to entangle its prey ; 
the delicate ſpinning of the ſilk-worm, 
to propagate the ſpecies, by its own death ; 

the architecture of the ſwallow, and of all 
kinds of birds, in building their neſts, to 


receive their future families. (4) Matter thus 


faſhioned ſhews us both the nature, and. the 
true deſign of mechaniſm, Art muſt be em- 


ployed, and living force applied, to overcome 


the ſluggiſhneſs of the ſubſtance, and diſ- 


(d) The ſubtile jack, as the Engliſh failors call it, is 
a ſurprizing inſtance of this mechanical induſtry. 
They hang their neſts from the extended branches 
of large trees, by cords made of a tough graſs, fifteen 
or twenty foot down, and as far from the ground, that 
their young may be ſafe from the apes, which uſe to 
prey upon them. If the trees ſtand at a diſtance from 
others, they thus hang their neſts quite round: but if a 
tree is near other trees, they hang their neſts only from the 
farther ſide of it; and leave but a ſmall hole of a conve- 
nient ſize, in the ſide of the neſt, to go out and in at: 
and thus ſuſpended in the air, they are guarded from 
their enemies. See Dampier's voyages. 


poſe 
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poſe it in ſuch a manner as to anſwer the 
purpoſe. It relieves the neceſſities of theſe 
creatures, juſt as the mechaniſm of weaving, 
or building, ſupplies the wants of men, 
This is the deſign of all mechaniſm; it 
ſupplies a neceſſity, and there its uſe ends; 
but it never as as a cauſe, In the inſtances 
juſt now named, an external force is im- 
preſſed upon matter, and the art is ſupplied 
by the immediate direction and guidance 
of the Creator, as hath beea ſhewn in an- 
other place. This is the only ſource of in- 
ſin. And if theſe little animals muſt be 
guided in their mechanical performance, 
by a ſuperior power and knowledge, can un- 
guided matter work up a much finer ter. 
ture in the leaf of a roſe or tulip, nay in 
every blade of graſs? To have done 
every thing in nature teaches us te admire 
mechaniſm as the effe& of art : but not to 
admire art as the effect of mechaniſm, That 
would be the order of things inverted, The 
fineneſs of the work points out only the ex- 
quiſite contrivance, and delicacy in per form- 
ing. Is not the contrivance as deep, and 
the performance as geometrical ; if we re- 
fer them to the immediate power of the 
| Deity, 
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Deity, as if we refer d them to matter and 
mechanical principles? Would we have our 
geometry a thing independent on the Deity? 
Or would our philoſophy be the better, the 
leſs we aſcribed to his immediate- efficiency, 
and the more we aſcribed to matter? Who 
ſees not that this is the fundamental miſtake 
harboured in the mind? A ſyſtem is reckon- 
ed perfect only, as it pretends to explain all 
appearances, by matter and mechanical 
principles. The attempt is vain. The in- 
activity of matter is now eſtabliſhed (tho 
ſome would fain call it in doubt again ;) and 
this plain truth hath opened the eyes of the 
world. Our philoſophy can only be con- 
ſiſtent, when we take in the immediate 
power of the Creator, as the efficient cauſe in 
all the works of nature, The great ſcheme 
of nature is freed from contradictions, and 
appears harmonious, when mechaniſm bas 
no ſhare in carrying it on, The effects 
always require an infinite wiſe and powerful 
cauſe ; and ſuch a cauſe is equal to the va- 
rious and wonderful effects. But low and 
pitiful ate the ſhifts we are put to, when 
we would remove the Deity to the head of 
nature, and the head of nature out of fight, - 
| While 
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While we would make our philoſophy 
the admiration of ignorant people, it only 
becomes unintelligible to ourſelves. No 
man had ever a notion, how mechaniſm 
could carry on the ſcheme of nature. 


XIV. As to mechanical principles, they 
are often mentioned, and always with an 
emphaſis, as if they had a ſecret virtue in 
them, which will diſappear when they ar 
conſidered. - In the place cited it is ſaid, pow. 
ers which ſeem to ſurpaſs mechaniſm, are in 
a certain degree circumſcribed, and regulat- 
ed by mechanical principles. A reaſon for 
this, or an example of it, would have made 


the abſurdity of the aſſertion too plain. As 


was obſerved before, this is reaſon taken 


back ward; becauſe it would have been 


more reaſonable to ſay, powers which ſur- 
paſs mechaniſm, regulate the operations in 
mechaniſm; than that the principles of me- 


chaniſm regulate powers which ſurpaſs me- 


chaniſm. Theſe principles are the three 
laws of motion in Sir 1/aac Newton's phi- 


loſophy, mentioned in the firſt ſection of 


theſe papers: namely, that a body perſeveres 
in a ſtate of reſt, or moving uniformly 
0 for- 
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forward, till a change of ſtate is wrought 
in it by ſome external cauſe. This is a 
conſequence of the inactivity of matter. 
Secondly, that this change of ſtate: is al- 
ways proportional to the force impreſſed, 
and in the fame direction in which it is 
impreſſed. This is equally a conſequence 
of the inactivity of matter. And laſtly, 
that action is always contrary and equal to 
reaction: or the action of two bodies on 
each other is equal, and directed to con- 
trary parts. This is likewiſe a neceſſary 
conſequence of the inactivity of matter. 
And here by the way, we may obſerve, how 
abſurd it is, to apply this third law of mo- 
tion to the impreſſion of immaterial power! 
I am ſure Sir aac Newton never underſtood 
it in this ſenſe. It is plainly meant of the 
action of two bodies. It was remarked 
lately, when ſpeaking of the power which 
ſpontaneous beings have to begin, -and ſtop 
motion in the body, that the way how im- 
material beings affect matter, or matter im- 
material beings, is above the laws of me- 
chanical motion. The impreſſion of power 
then is above the principles of mechaniſm; 
except we would ſuppoſe all beings material, 
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and that matter has power to begin and ſtop 
motion. Theſe three laws are the only 
mechanical principles. And we thus ſer 
that they (and, therefore all the theoremy 
deduced from them) are the neceſſary con- 
ſequences of the inertia of matter. And on 


the other hand we ſaw in all ſorts of me. 
chaniſm, conſidered above, that the motiny 
power is impreſſed immediately by the Deity, 
Now. what will this amount to? It is really 
no leſs than to ſay, the inactivity of matte 
in a certain degree, circumſcribes and re 
gulates the power of the Deity. All tha 
matter does, is by its inactivity, or the te 
ſiſtance it makes to change its ſtate : but 
the Deity commands the inactivity of mat. 
ter. Would we have matter to make m 
reſiſtance to a change of its ſtate ? That 
would be to ſuppoſe it not to be matter, 
Even that would not make it active, as we 
ſaw in the firſt ſection above, where the 
author ſuppoſes that the reſiſtance of bodies 
to change their ſtate, may not be propor- 
tional to the quantity of ſolid matter in 
them. Matter by. its reſiſtance conſumes 
the force impreſſed. This does not cir- 
cumſcribe or regulate the power, Matter 
; does 
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does not conſume the power that impreſſed 
the force, nor regulate it in any manner, 
Matter by its reſiſtance changes the directi- 
on/ of the motion or force impreſſed : but 
this is defign, the very art in diſpoſing the 
parts of matter, to make its inactivity of 
uſe. Matter does not on this account re- 
gulate the art or the power ; but the power 
and art regulate the inactivity of matter. 
Nothing was ever more unguarded than to 
ſay, mechanical principles circumſcribe and 
regulate powers that ſurpaſs mechaniſm. 


XV. There is no mechaniſm in the o- 
ther parts of nature, where no organized 
ſyſtem of unactive matter was to be united 
to a living being ; where the feebleneſs of 
no animal was to be aſſiſted, in its ſponta- 
neous motions ; nor food to be provided for 
animals by vegetation : tho' it is there 
chiefly that the anthor ſeems to ſuppoſe 
mechaniſm to carry on the ſcheme of na- 
ture, as will appear below. Machinery in 
the other parts of nature would have been 
without a reaſon, and anſwered no pur- 
poſe. We cannot ſuppoſe the Deity mov- 
ing one part of matter, that it may convey 
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the motion, and power, to another part at 


a diſtance, and that to another ſtill more 
diſtant part; and ſo on. This is a preju- 
dice, contracted by ' reaſoning from our 
own infirmity and weakneſs, who are con- 


fined to one place. There is no parity in 


reaſoning from the limitation of our nature, 


to Omnipotence. The Deity. 1s preſent 


every where, and needs not convey his 
power from one place where he is preſent, 


to another place where he is equally pre- 


ſent. The very ſuppoſition of ſubtle mat. 


ters, that may convey the impreſſions 


infinite power from place to place, is an 
abſurdity in itſelf. This is as childiſh a 
fancy (bating the lowneſs of the compari. 


| ſon) as if a man ſhould employ his left-hand, 


to take a thing from his right-hand, and 
carry it to his mouth. Impotence in the 
right-hand, could only juſtify this ſuppoſi- 
tion. The practice otherwiſe would be 
abſurd : and the matter employed to con- 
vey the motion, could not do it ſo effectu- 
ally, as the immediate impreſſion, To 
have right conceptions of the perfections of 
the Deity (which are all infinite) is certain- 
ly the moſt ſublime part of philoſophy, and 


the 
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the beſt exerciſe of our rational faculties; 
And to allow that, he 7s every where pre- 
ſent, and every where active; and yet to 
ſuppoſe that ſubtile matters convey the im- 
preſſions of his power from place to place, 
or that mechanical principles circumſcribe 
it, is to ſet one part of our philoſophy at 
variance with another; or it is to acknow- 
ledge his being every where active and pre- 
ſent, only to fatisfy a form. I ſhall not 
again mention the coheſion of the parts of 
matter itſelf, which will occur to every 
man's thoughts in this caſe. 
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That p power is not to be aſcribed ta that 
 aobich reſiſts the power. Power and in- 
ſtrument are oppofite things. Action and 
reaction not applicable to the impreſſion of 

immaterial power on matter, but to the 
reſiſtance bodies make to each other. That 
the material univerſe was not formed by 
one ſort of power, and is governed by an 
inferior power; or that it is not govern- 
ed by matter and mechaniſm, It ii 
ſhewn, by an enumeration of particulars, 
that the material world is governed by a 
conſiant repetition of the acts of that ſame 
power, by which it was at firſt formed, 
The abſurdity of ſaying the Creator go- 
verns the material uni verſe by inſtruments 
and ſecond cauſes, That matter cannot 

be an inſtrument to the Deity. Theſe 
notions taken from human infirmities. 


HERE are no other ſecond cauſes 
named in the place cited, that act 

in ſubordination to the Deity, in the go- 
vernment of the material world, except me- 
| chaniſm, 
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| thaniſm; or the configuration and diſpoſi- 
tion of the parts of dead matter, of which 
we have already ſpoke. But as more ſuch 
cauſes are meant, fince mechaniſm is only 
given as an example, it had been proper to 
bave named them, and what ſhare they had 
in carrying on the great ſcheme. "This 
would have made the place more intelligi- 
ble. To affirm a point of ſuch i importance 
in general; leaves a reader in the dark. In 
the moral world ſecond cauſes are free agents. 
In the material world what are they ; free, 
or neceſſary? This expreſſion, fo far as I 
can ſee, only impoſes on us by the familia- 


rity of the words. Second cauſes, if free, 


muſt be living beings; and if neceſſary, 
they are not cauſes. Neceſſary cauſes and 
paſſfoe powers, affirm and deny the fame 
thing at the ſame time : or they are conciſe 
| contradictions. —Powers are likewiſe en- 

tioned, as acting under the regulation of 
mechanical principles ; but we are not told 
what they are. The word powers is brought 
in on all occaſions, as if the ſound were e- 
nough to ſatisfy us. It was obſerved he- 
fore, that to aſcribe, a power of attracting, 


a PRO of repelling, a power of coheſion, . 
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of refraction, of reflection, &c. to matter, 
is the ſame thing, as accounting for the 
phænomena in nature, by occult qualities: 
for every appearance might be accounted 
for this way. All theſe were ſnew to be 
the immediate effects of immaterial power, 
impreſſed by the Deity. That powers 
ſhould be made inſtruments, as is ſaid, is 
not eaſy to be underſtood. It is ridiculous 
to ſay the Deity employs his own power 
as an inſtrument ; and yet this is the leaſt 
abſurd ſenſe that can be put upon theſe 
words. Inſtrument and power are oppoſites, 
The inſtrument is the thing uſed ;. the pow- 
er uſes this inſtrument.” The power is al- 
ways applied from without, by ſomething 
not matter. To ſay therefore that powers 
are made inſtruments, confounds two things 
eſſentially different. It is not ſo in phyſical 
diſquiſitions, as in moral ſubjects, where 
one man may be ſaid to uſe another as an 
inſtrument. Man is a living being ; but 
matter is a dead ſubſtance. . There ſhould 
be a propriety of language in philoſophical 
enquiries. Ia mechanics, where that word 
is often uſed, the difference between the 
power that moves, and the thing that is 
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moved (or weight that reſiſts the power) is 
ſo eſſential, that if we take it away, we 
take away the very foundation of the ſci- 
ence. If we ſuppoſe that the power which 
moves, may be the ſame with the thing that 
reſiſts the motion; we confound all truth, 
as well as mechanics. A thing cannot 
move, and refiſt that motion at once, more 
than it can do an action, and not do the 
ſame action at the ſame time. It was ne- 
ceſſary to be thus particular on the abuſe of 
this word, JO; 


II. When it is ſaid, the efabliſhing the 

equality of action and reaction, even in i 
powers which ſeem to ſurpaſs mechaniſm — 
ſeems to be an indication, &c. it is extreme- 
ly wrong, It applies Sir T/aac ' Newton's 
third law of motion (which: only relates to 
the action of one body on another) to the 
impreſſion of immaterial power on matter. 
The equality of action and reaction is a con- 
ſequence of the inactivity of matter, as I 
have ſhewn, and not above the laws of me- 
chaniſm, Mechaniſm conſiſts only in the 
artful configuration and diſpoſition of the 
parts of matter. The impreſſion of the power 
3 is 


tan! 


is quite another thing, and independent of 
any figure or ſituation of parts. It oyer- 
comes the reſiſtance of matter, and cannot 
therefore be a conſequence of that reſiſt- 
ance. If two men ſhould puſh two bodies 
towards each other, with equal forces, ſo 
that the bodies ſhould move with velocities 
inverſely as their quantities of matter ; this 
is not action and reaction between the 
bodies, which are yet at a diſtance, but 
two different actions, that have no com- 
munication one with the other. There is 
no action and reaction, till the bodies meet. 
And if immaterial power urges two planets, 
or other bodies, towards each other, ſo 
that their velocities are inverſely as their 
quantities of matter; this is neither action 
and reaction between the diſtant bodies 
themſelyes, nor between. the immaterial 
power and either of them. The author 
unwarily advances a thing which leads to 
$Sp1n0za's impious abſurdity, that matter, 
or body, belonged to the nature of the 
Deity (a). And yet the eftabliſhing the 

equality 


() This atheiſtical writer ſays, per corpus intellig 
modum, qui Dei * quatenus ut res extenſa conf- 
| deratur, 
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tquality of action and reaction, cannot be 
meant of the action and reaction between 
two bodies. That would be the ſame as if 
we ſhould call that, The eftabliſbing a thing, 
which is impoſſible to be otherwiſe. We 
cannot conceive action between the parts of 
matter, without equal reaction, or reſiſt- 
ance. If the action were greater than the 
reſiſtance, the exceſs of that action would 
be againſt nothing; that is, it would not 
be action, which is a contradiction. A 
thing neceſſaty is above being eſtabliſhed, 
We do not ſay; the eftabliſhing the e- 
quality between twice two and four. This 
author had ſhewn before, that truth is not 
arbitrary, nor depending upon the will of 
the Deity. When he ſays, that powers 
are not to be conſidered as mere immediate 
wolitions of the Deity (as they are often re- 
preſented) but rather as inſtruments made by 


deratur, certo modo exprimit. Definit. 1. part..2. Ethices. 
And refers to what he ſays more generally elſewhere. 
Res particulares nihil ſunt, mſi Dei attributorum affetti- 
ones, ſroe modi, quibus Dei attributa certo & determinato 
mado exprimuntur. Corall. prop. 25. part. 1. Eth. And 
to fay, action and reaction are equal between the im- 
preſſion of divine power and matter, * directly to 
to materialiſm, | | 

N 4. bim, 


-— | (ng 
him, &c, he ſeems not to have confidered 
how they were reprefented. No body who 


underſtands what he ſays, ever repreſented 
r as mere volition. It is indeed often, 


and always repreſented, that all power in 


the material world is the immediate impreſ- 
fion of the Deity, and neither mere volitions, 
nor yet inſtruments made by him : and the 
reaſon is, becauſe matter has no ſort of 
power, but a ſtubborn inactivity. The 
Deity does not will an effect, without ex- 
erting the power to produce it, The one 
is as eaſy to him as the other; tho' we often 
wit, without having the power to-perform, 
And it is no loſs to rational beings, or a diſ- 
advantage in any reſpe&, that the Deity, 
who can be excluded from no place, but i 
active and preſent every where, ſhould ad 
immediately on all the parts of matter, If 
no reaſon can be given againſt this, and if 
the reaſons for it are not objected to; it muſt 


be a great love to matter and motion, ſtill to 


pretend that mechaniſm has its ſhare in car- 
rying on the great ſebeme.— But when 
it is ſaid, that thoſe who affirm, that the 
Deity acts immediately on all the parts of 
matter, repreſent his action on matter as mere 

volition ; 
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wolition ; is not this to inſinuate, that the 
Deity cannot act immediately on matter, 
without ſecond cauſes, or inſtruments? Be- 
cauſe this could not be action, but only 
mere volition. Then matter only could act 
on matter. I leave it to the reader's deter- 


mination, 


III. When it is faid, if 4 rare elaſtic 
medium produces the moſt noble phæno- 
mena in nature, as Sir Iſaac Newton con- 
jectured, the whole efficacy of this medium 
muſt be reſolved into his power and will, 
who is the ſupreme cauſe. This is only ad- 
mitting the power of the Deity conditionally, 
which is no great compliment to him. 
Matter is ſtill the immediate efficient of the 
moſt noble phænomena in nature, and He 
only a remote cauſe. This is not right, We 
confine the action of the Deity to our hy- 
potheſis. But whatif this medium ſhould 
be without foundation? What are we to 
do then; or where ſhall the efficiency of the 
Deity appear? Muſt we loſe the power of the 
ſupreme cauſe, for want of a ſecond cauſe? 
It is always removed from any thing that 
we know. Or muſt another ſubtile matter 

be 
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be invented, that mechaniſm may have it 
ſhare in carrying on the great ſcheme ? Or 
maſt we be forced at length, to admit the 
immediate action of the Deity ? It had been 
worth while, to have foteſeen, and pro- 
vided againſt this event. And why ſhould 
we ſuppoſe ſuch a medium without the 
ſmalleſt probability, or foundation in nature; 
nay contrary to demonſtrative arguments? For 
it was owned before, and that frequently, 
that gravity (which this elaſtic fuid is ſup- 
poſed to produce) ſurpaſſes mere mechaniſm, 
vr the effects of matter and motion, I 
ohe ſolid ſubſtance penetrated another ſolid 
ſubſtance, one, or both would loſe theit 
ſolidity, and be reduced to nothing. Thi 
is a demonſtrative reaſon againſt the ex- 
 Iſtence of fach a medium: experience con- 
firms it, beyond contradiction, Such a denſe 
Fluid as impelled weighty bodies with ſuch 
impetuofity, would impede all our motions, 
We ſhould feel a reſiſtance, as if we moved 
in a flood of matter, as denſe as any body 
we know, as denſe as gold, if it were 
liquid. And yet we move freely without 
any ſenfible reſiſtance, except from the air. 
What a difmal confuſion would the world 

be, 
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be, if framed according to the hypotheſes 
of 'philoſopher: No ſince both reaſon 
and experience are againſt ſuch a fluid, why 
ſhould it be brought i in ſo often? And why 
not allow gravity to be owing to the im- 
mediate operation of the Deity, ſince this 
is ſuppoſed concerning the efficacy of an 
imaginary fluid ? Is it to put the operation 
of the Deity a ſtep farther out of fight? Or 
is it to tender the operation of the Deity 
diſpatable, by making it converſant about 
a thing that hath no exiſtence? Undoubted- 
ly it bath that tendency; and to inſiſt upon 

it Jerogates extremely from the government 


and influence of the Deity: For the paſſage 
above 1s continued thus. 
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Iv. « This however. does not hinder, 
* but that the ſame medium may be ſub- 
| © jet to the like laws, as other elaſtic 
* fluids, in its actions and vibrations; and 
«© that, if its nature were better known 
eto us, we might make curious and uſe- 
ful diſcoveries concerning its effects from 
“ thoſe laws. It is eaſy to ſee that this 
* conjecture no way derogates from the go- 
.* vernment and influences of the Deity ; 
*© while 
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« while it leaves us at liberty to purſue 
“ our enquiries concerning the nature and 
tc operations of ſuch a medium. Whereas 
105 they who haſtily reſolve thoſe power, 
© into immediate volitions of the ſupreme 
*7cauſe, without admitting any intermediate 
5 — put an end to our enquiries 
<* at once; and deprive us of what is pro- 
© bably the moſt ſublime part of philoſophy, 
e by repreſenting it to us as imaginary and 
e fictitious. By which means, as was ob- 
e ſerved above, they hurt thoſe very in- 
te tereſts ' which they appear ſo ſanguine 
© to promote: for the higher we riſe in the 
e ſcale of nature, towards the ſupreme 
* cauſe,the views we have from philoſophy 
te appear more beautiful and extenſive.“ (0 
One would think, from reading this place, 
that the end of philoſophy were to enquire, 
and not to find; as if finding what they 
enquire for would be a diſappointment. 
The real works in nature, and of which 
we are certain, are not ſubtile and artful 
enough ; except men invent ſomething far- | 
ther, an imaginary gab ale matter, to ex- 
erciſe their parts. But are not the works 
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of the Deity ingenious and artful enough, 
without this addition ? Do we underſtand 
all the power and knowledge diſplayed in 
| gravitation, whereby every particle in the 
ſolar ſyſtem, gravitates towards every other 
particle in it ? This over-powers the facul- 
ties of the greateſt philoſopher. Is not 
this artful enough, unleſs it become con- 
tradictory, by pretending that a ſubtile mat- 
ter impells every particle an infinite number 
of ways at once, and inceflantly ? Does 
not the immediate power of- the Deity per- 
form the coheſion between all the parts of 
matter, with an inconceivable ſubtilty of 
action ? I cannot ſtretch this ſmall wire, 
till the parts of it ſeparate from each other. 
I can raiſe, or move, a thouſand times 
the quantity of matter, the ſubtile fluid and 
all together. Can this ſubtile matter form 
an infect ; the bee, the piſmire, the gnat ? 
Can it produce. the roſe, the nettle, the 
thiſtle ? Or, to aſk no more queſtions, does 
the ſubtile matter itſelf exiſt ? If it does not 
exiſt, certainly it is needleſs to inveſtigate 
its properties, its actions, its vibrations. 
All the advantage that is pretended from 
this conjecture is, that it leaves us at liberty 

to 


#. 
topurſue our enquiries concerning the nature 
and operations of ſuch a medium. This 
is ſpeaking of it as a thing already certain; 
than which nothing, I think, can be more 
_ ridiculous. It is ſaid, if its nature were 
better known to us, we might make curious 
and uſeful diſcoveries concerning its effes, 
On reading this, one would think, that its 
nature were half known already; and that 
nothing was wanting but diligence to com- 
pleat the theory. This ſhews in a very 
ſtrong light, the diſeaſe of hunting after 
fubtile matters. It ſeizes upon the imagina- 
tion, and the reality of the hypotheſis is the 
leaſt doubt. Some Carte/ians were ſo much 

perſuaded of the reality of thetr fubtile mai. 
ter, that they imagined nothing was want- 
ing, but an additional improvement in mi- 
croſcopes, to ſee the particulz ſtiriate with 
their eyes. If one had authority to coin 2 
new word, the proper name for this trouble 
would be, the Hylomania of philoſophers. 


V. Thoſe who deny the agency of mat- 


ter (or the exiſtence, I think, of this nedi- 
um) are repreſented as putting a ſtop to phi- 
loſophy. Whereas (it is ſaid) they who haſtily 

v I reſolve 
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reſolve theſe powers, into the immediate vo- 
litions of the ſupreme cauſe, without admit. 
ting any intermediate inſtruments, put ar end 
to our enquiries at once; and deprive us of 
what is probably the moſt ſublime part of 
philoſophy, by repreſenting it as imaginary 
and fictitious, This accuſation. is very 
groundleſs. Are not the works in nature 
© 25 artful, and as well worth inquiring into, if 
they are the immediate and indeſinent work 
of the Deity, and conſtantly renewed by him, 
as if we ſhould ſuppoſe them performed by 
dead matter, by an imaginary fluid? All 
the contrivances of art, and ſubtilty of 
workmanſhip, are an endleſs field of en- 
quiry, where we may exerciſe our faculties 
with delight, and admire the power and 
wiſdom of the Creator. This is certainly 
the moſt rational, and therefore the moſt 
ſublime part of philoſophy, and not ſearch- 
ing for inſtruments and ſecond cauſes, when 
the Jir/# is it at hand, What! can we not 
be mathematicians, or philoſophers, but 
when we are in queſt of the powers of · a 
dead ſubſtance ! Or cannot the Creator of 
all things work without ſuch an inſtrument ! 
ls it to ſuppoſe his power nothing but mere 


volition, 
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volition, if he is not aſſiſted by a fluggi(h 
maſs! This cauſe only demands our wonder 
and adoration, Inſtruments and power; 
which cannot be affigned, or will not bear 
naming, are indeed fictitious and imaginary, 


There is a great, a very great dif. 
ference, between conſidering the wonders of 
the creation, conſtantly renewed, as the 
workmanſhip of the living God, and re. 
garding them only as the productions of 
mechaniſm and dead matter; nay of a fart 
of matter that has no exiſtence, It is a 
inconceivable pleaſure, to ſee the Creator 
of heaven and earth conſtantly working in 
all the parts of nature, and nature itſel 
daily renewed by creating power, Matter 
is only not produced anew, but all the other 
wonders are the ſame. Every man ſees a 
much now, as the firſt man ſaw. And 
ſhall we only admire what he ſaw, and not 
what we ourſelves ſee? We are thus aſſured 
of our Creator's exiſtence, and of the conti- 
Nuance of his goodneſs, and that his power i 
not antiquated (may I ſo expreſs it?) We be⸗ 
hold his perfections inceſſantly operating, in 

reſtoring the ſucceſſions of creatures; the 
fame power and wiſdom that made the firſtof 


every 
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every ſpecies. Does the ſame lumpiſh-ſtuff 
require leſs formation, leſs power and art, 
now, than at the beginning ? To look on 
the face of nature in this view, gives us ra- 
tional pleaſure; pleaſure founded on de- 
monſtratlon. It is the end of all rational 
enquiries. It does not hinder, but rather 
incite us, to enquire into the art of his 
methods, as far as our faculties can reach; 
to admire the variety of the contrivances, 
and the exactneſs of the execution. We 
may apply all that we know of geometry 
and calculation, till our little knowledge 1s 
loſt amidſt prodigies of art. This is en- 
tertainment for the moſt exalted of created 
beings. It is a familiar conviction, pre- 
venting diſputes, and raiſes inexpreſſible 
joy in the mind, to ſee ourſelves the care 
of Omnipotence, always under his im- 
mediate tuition, and to feel his power inde- 
finently working within us and without us. 
Can ſearching after material powers above 
powers, and the agency of a dead maſs, 
equal this uninterrupted pleaſure ? That 
tends to ſcreen the Deity from us, to turn 
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our attention another way, and only coldly 
be 4 0 5 
of informs us, that he is at the head of a ſeries 
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of other cauſes, the firſt of which, and 
that which produces the moſt noble phe. 
nomena in nature, we are yet in ſearch of, 
and which may be found out in after ages. 
O ſhame ! is not this ſaying, that we may 
come to be convinced that the Deity is at 
the head of nature in ſome diſtant age? A 
poor comfort to rational beings! We muſt 
always take it upon truſt from philoſopher, 
and be diverted from attending to the con. 
viction that lies before us; from beholding 
creating power with our eyes. For thi 
ſearch after material cauſes has been the 
great buſineſs of philoſophy, ever fine 
Democritus's days; and muſt keep us from 
the knowledge of the Creator, till we be 
gin to ſee with our own eyes, as the ſearch 
is made after a thing impoſſible to be found, 
But no ſet of men has laid an embargo up 
on truth (c). 2 
| VI. The 

(c) When it is ſaid here, that © the higher we riſe in 
ce the ſcale of nature, towards the ſupreme cauſe, the 
cc views we have from philoſophy, appear more beaut! 
“ful and extenſive.” We may obſerve that a ſcale 
material cauſes in philoſophy is not like the ri/ing /car ¶ ¶ mu 


of beings in the creation: tho? the ſuppoſing a ſcale he Wi hac 


ſeems to have been taken from that. In the /cale or 
being), | 
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VI. The author goes on to diſtinguiſh 
creating from governing power, and to aſcribe, 
6s not 


beings, the beginning is 3 and every ſpecies riſes 
in perfection as we aſcend. There is an amazing 
variety from dead matter to living ſpirit: nor does the 
gradation end there. This is full of inſtruction and 
delight. We ſee ourſelves in the middle of the ſcale, 
and are certain of riſing higher, as rational beings were 
not made for utter extinction. But it is not ſo in a 
ale of material cauſes, There are no degrees of per- 
fection in matter. All matter is equally an unactive ſub- 
ſtance, that reſiſts a change of its ſtate. The higher we 
nad aſcended in ſuch a ſcale, we ſhould have met with 
the more obſcurity. We ſee it is ſo in reality to thoſe 
who pretend to mount this way. The firſt ſort of matter 
might perhaps have been ſeen eaſily; the ſecond but 
darkly ; and the third not at all. This had been the way 
Wor the Deity to conceal himſelf. And this is juſt the 
view which philoſophy endeavours to give us. It is 
Wequivocal language, to ſpeak of riſing towards the ſupreme 
cauſe through a ſcale of material cauſes. No philoſo- 
pher ever yet pointed out the ſecond ſtep of the /cale. 
[ ſee aſtonefall. I am certain there is but one ſtep here. 

ut A fluid that impreſſed a cruſhing force on a ſmall piece 
css matter, would (as has been before obſerved) have as 
al much overcome my ſtrength to wade through it, as if I 
her E had endeavoured to walk in the bottom of an ocean 
of mercury, or ſomething more denſe. Thus we 
4 ſee 
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not only a ſhare, but the whole government 
of the material univerſe, to mechaniſm. It 
Is din te the power of gravity, by which 
< the celeſtial bodies perſevere in their re- 
e yolutions, penetrates into the centers of 
the ſun and planets, without any dimi- 
* nution of virtue, and is extended to im- 
*© menſe diſtances, decfeaſing in a regulz 
* courſe. Its action is proportional to the 
* quantity of ſolid matter in bodies, and 
«© not to their ſurfaces, as is uſual in me. 
* chanical cauſes. This power therefor 
« ſeems to ſurpaſs mechaniſm. But wht. 
* ever we ſay of this power, it could 10 
e poſlibly have produced at the beginning 
ſee their ſecond ſtep is a fiction to divert the attention, 
and ſet us a gazing at ſomething that cannot be ſeen, 
The views that we have from philoſophy, are indeed 
very dark and myſterious. Philoſophers ſpeak of u 
excluding the Deity out of nature, as of a favour. Bu 
they endeavour to exclude him from every thing we 
can point out to diſcoyer him. They endeavour t 
make us eaſy, by telling us, he is every where actiu, 
and every where preſent : But at the ſame time, the 
try to reſtrain his activity, to quadrate with their hy- 
potheſes, and make him preſent only, that ſubtile mat fol 
ter may exerciſe his power and knowledge. Nothin; BW ſtr 


can derogate more from the government and influences * 
the Deity. 
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the regular ſituation of the orbs, and the 
preſent diſpoſition of things. Gravity could 
not have determined the planets to move 
from welt to eaſt, in orbits nearly circular, 
almoſt in the ſame plane ; nor could this 
power have projected the comets with all 


variety of directions. If we ſuppoſe the 


matter of the ſyſtem to be accumulated 
in the center by its gravity, no mecha- 
nical principle, with the aſſiſtance of 
this power of gravity, could ſeparate the 


vaſt maſs, into ſuch parts as the ſun and 
planets, and after carrying them into 


their different diſtances, project them in 
their ſeveral directions, preſerving ſtill 
the equality of action and reaction, or 
the ſtate of the center of gravity of the 
ſyſtem. Such an excellent ſtructure of 
things could only ariſe from the con- 
trivance and powerful influences, of an 
intelligent, free, and moſt potent agent.“ 


Here gravity and mechanical principles are 
excluded from the work of creation: or 
it is ſhewn that dead matter could not have 
formed a world. Then it is added, by a 
ſtrange ſort of inference, © the ſame powers 


(c 


therefore, which at preſent govern the 
O 3 « mate- 
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* material untverſe, and conduct its various 
* motions, are very different from thoſe, 
* which were neceſſary to have produced 


<* it from nothing, or to have diſpoſed it in 


© the admirable form, in which it now 
*© proceeds.” (d) Here the government of 
the material univerſe, and the conducting 


its various motions, are aſcribed to gravity 
and mechanical principles, which could not 


create it: and the only reaſon why they 
ſhould govern the world, and its various 
motions, is, becauſe they could not haue 
produced it from nothing, or diſpoſed it in 
the admirable form in which it now pro- 
ceeds, Gravity, which ſome of the expreſl- 


ons in this place make an inherent quality 


in matter, and mechanical principles, which 
are neceſſary conſequences of the inaQtiyity 
of matter, could not have created matter, 
and diſpoſed 1t in the preſent order : there- 
fore, they govern the world at preſent, and 
conduct its various motions, It is taken 
for granted, that if they did not create the 
world, they do in fact govern it. This 
the very worſt reaſon that could be given. 
If I miſrepreſent the author's ſenſe, | 


(4) Page 387. 
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am liable to be ſeverely cenſured : but it 
appears to me, that this is a large ſtride in 
mathematical reaſoning, and the concluſion 
extremely derogatory from the government 
and influences of the Deity, and againſt the 
intereſts of natural religion (e). But to be 


more particular. 
VII. We 


(e) Beſides the abſurdity of the concluſion drawn 
from this argument ; the argument itſelf is the pooreſt 
way of proving the neceſſity of a creation that ever 
was made uſe of for that purpoſe. If gravity, or. a 
tendency to one place, be an inherent quality in mat- 
ter, it makes us no wiſer to tell us, that this tendency 
to one place, could not carry the v maſs to different 
places, and project it with different velocities, or in 
different directions. This is ſaying nothing, while we 
ſeem to be telling things of importance. And if gra- 
vity be the effect of an external impreſſion; it is 
ridiculous to ſpeak of it as a cauſe. If I ſhould ſuppoſe 
the coheſion of parts a property belonging to matter, 
and then ſhew in many words, that this coheſion of 


parts could not ſeparate the parts, or give them diffe- 


rent figures, and place them in different orders; I 


ſhould rather ſeem to mock my readers, than to write 


ſeriouſly. They are other ſort of arguments which 
prove the neceſſity of creation, againſt thoſe who 
maintain the eternity of the world. Such a philo- 
ſopher would ſmile at my concluſion, and preſs me 
with my own conceflions, telling me, if matter per- 
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VII. We have been often told, that 
gravity ſeems to ſurpaſs mechaniſm, and as 
often been told, that it may be mechanical, 
or produced by the impulſes of a ſubtile nat. 
ter. This is writing for and againſt, to 
prevent a reply. One of the two muſt 
be true. What is ſaid to ſhew us what 


forms all theſe things now, which I ſuppoſe impoſſible 
to be done by it at the beginning, I contradict myſel, 
and ſee but one half of my own reaſoning for the go- 
vernment of the material univerſe, and the condudiing 
its various motions : that my arguments conclude for 
time paſt, as well as time to come; and that matter 
performed all thoſe wonders from eternity. I ſhoult 
be ſtruck dumb, and hurt a good cauſe, for want d 
{kill to chuſe my topics of proof better.——lt was ob. 
ſerved before, that nothing is more hurtful to the con- 
viction ariſing from the adorable wiſdom in fitting one 
thing for another, to anſwer great and weighty pur- 
poſes, than ſuppoſing that ſluggiſh matter can perform 
the ſame wonders: ſo there is nothing can raiſe : 
doubt concerning the certainty of creation, ſo much, a 
teaching that mechanical principles, and certain nant- 
leſs powers, govern the material univerſe. Theſe two 
are but one and the ſame caſe. It is an inſult on rea- 
ſon to hear how Lucretius and Spinoza treat final cauſe 
with contempt. They denied creation as a conſe- 
quence, And half-thinking youth affect te admit 
theſe quacks in philoſophy. 


gravity 
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gravity could not perform, is a new 
kind of reaſoning, If it be mechanical, 
it is needleſs to tell us what it could not 
perform: and if it be the immediate power 
of the Deity, it is abſurd to diſtinguiſh it 
from the power that performs all. It would 
be very ſurprizing to ſay, the power 


which forms the eye now, is very different 
from the power that formed the eye at firſt; 


or very different from the power that form- 
ed the ear. And if gravity be the im- 
mediate power of the Deity, the diſtinction 


here made is as abſurd. Gravity is taken 


for an inherent power in matter, when 


it is ſaid, sf we ſuppoſe: the matter of the 


ſtem to be accumulated in the center by its 


gravity, &c, How could this be, without 
an external impreſſion, except matter tend- 
ed by a power inherent in itſelf to one cer- 
tain place? For it is abſurd to ſuppoſe the 
Deity accumulating all the matter of the 
ſyſtem into one place, and leaving it there. 
When it is added, that no mechanical prin- 
ciples, with the aſſiſtance of this power of 
gravity, could ſeparate the vaſt maſs, &c. 
This is ſuppoſing that mechanical principles, 
with the aſſiſtance of gravity, could do 


every 
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every thing elſe, They could not diſpoſe 
the vaſt maſs in its preſent order and beauty, 
but they could govern the material univerſe, 
and conduct its various motions, if once it 
were digeſted into parts, and ſet a going 
as is immediately concluded from theſe 
premiſes. The ſame powers therefore, which 
at preſent govern the material univerſe, and 
conduct its various motions, are very dif. 
ferent from thoſe which were neceſſary to have 
produced it from nothing, or to have diſpoſcd 
zt, in the admirable form, in which it now 
proceeds, The powers which could not 
create nor diſpoſe, were gravity and me- 
chanical principles, which are here ſaid to 
be very different from creating power; 
and to theſe the government of the material 
world is aſeribed. If gravity be an inhe- 
rent property in matter, ſince mechanical 
principles are the neceſſary conſequences of 
the inactivity of matter; then, according 
to this concluſion, matter does all that we 
ſee done in nature. Men have ſeen no- 
thing of the Deity's performance, theſe 
many thouſand years, not ſince the creati- 
on. I ſhould appear to all ſerious men, a 
ſcoffing buffoon, if I ſhould aſk, where the 

Deity 
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Deity hath retired to reſt? And yet I am 
juſtified to aſk that abſurd queſtion here. 
The author's method, (as has juſt now 
been obſerved) is indeed the very worſt way 
of ſhewing the neceſſity of a creation, No 
man will ſuffer himſelf to be told, that 
matter performs now, what it wasimpoſlible 
for it to perform at the beginning, and in 
all time paſt, It might be ſaid, either 
matter does not theſe things now, or it 
might have done them forever. Thus 
creation will begin to be doubted of, and 
looked upon as a legend of paſt times. 
Even Ariftotle, who thought it abſurd not 
to ſpeak of the Deity in his treatiſe De 
Mundo, yet maintained that the world was 
eternal and uncreated. If we make the 
Deity unactive in the world, admitting him 
into our philoſophy, is but purely nominal, 
and to obſerve a form. Or let me aſk, if 
the Deity be active and preſent every where, 
and to no purpoſe? or, if he a&s every 
where, what ſort of powers they are which 
want power, and require the action of the 
Deity, to make them perform the purpoſes 
for which they were intended ? If fo, how 
can they govern the material univerſe, and 

2 con- 
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conduct its motions ? Conduct belongs to in- 
telligence. And if, at laſt, they are the 
powers of the Deity, his governing power 
is not different from his creating power, 
but in our way of conception ; ; it is one and 
the ſame power, exerted in different man- 
ners. To ſay, the power which forms the 
eye juſt now, is very different from the 
power which formed the eye at firſt, or that 
the one was an immediate effect of infinite 
power, and the other of matter and me- 
chanical principles; is to vilify even creat- 
ing power, while we appear to extoll it, by 
beingiag's it ſo low as matter and mecha- 
niſm. We are on our guard againſt De 
Cartes, Spinoza, Hobbes, and others, who 
taught profeſſedly ſuch principles: but to 
bring them in, where we leaſt expected 
them, takes us unprovided; and is the 
higheſt | injury that ever was: offered to the 
memory of a great man. 


VIII. Let us only reflect on what we ſee 
conſtantly done before our eyes, and we 
muſt be familiarly convinced, that the go- 
verning power of the Deity is only his 
creating power conſtantly repeated. In the 


renewing of the year, as it is called, what 
is 
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is it we behold ? The herbs, and flowers, 
and fruits, decay and periſh ; or they are 
conſumed by man and beaſt. They are 
ſucceeded by a new production, every ſea- 
ſon, every day, | continually. ' Is not this a 
new creation? I ſhould expect an an- 
ſwer to this queſtion, if I were ſpeaking to 
any man, who had conſidered the thing 
with due attention, Did the firſt man ſee 
any other fight than this? The fight was 
new to him; it is habitual to us. This 
makes no difference in the thing ſeen, whe- 
ther we behold it with a joyful ſenſe of the 
wonder, or with hardened inattention. Let 
us ſuppoſe a man juſt created, when the 
year is in its prime (as we ſay) with the 
knowledge and ſenſe that the firſt man had; 
and his ſurpriſe, joy and gratitude would 
be the ſame, as the firſt man's was. A 
grain of ſeed is caſt into the ground, and 
ſixty, ſeventy,” ſometimes an hundred ſuch 
grains ariſe, What ſhall we call this mi- 
raculous multiplication, if not a new crea- 
tion? What ariſes is not, and cannot be, 
what was caſt into the ground. Is not the 
infinite art and power, in renewing the 
works of creation, equal to creating art and 

creating 
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creating power? It is only creation fre- 
quently, very frequently repeated. What 
if the ſeed lay in the ground, eight, ten, or 
twelve years, without any thing appearing ; 
but a wonderful multiplication aroſe at laſt? 
Every heart would rejoice, and eyery tongue 
acknowledge creating power. And does 
the frequency of an act diminiſh the power 
of the act? To think ſo, is not juſt reaſon- 
ing. If this miracle were repeated every 
four and twenty hours, we ſhould behold 
it ſtill with greater indifference and negled. 
—This power is repeated, not in one 
kind of things only, but in a variety, and 
with an univerſality, that fatigues the 
thought, to purſue the different ſpecies, in 
all places. Why then do we make the 
power that governs the univerſe very dif- 
rent from the power that created it ? Mat- 
ter is only not produced anew, as was faid: 
but all the other wonders, all the other art 
and power, are the ſame, as in the firſt pro- 
duction of things. Matter needed be creat- 
ed but once; but it was neceſſary that the 
art and power ſhould be conſtantly repeat- 
ed. This conſtant repetition of creating art 
and creating power, is called the courſe of 
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nature, by an expreſſion that diſguiſes the 
truth. The performing theſe wonders once 
in a dead ſubſtance, was not enough to 
make that ſubſtance perform them a ſecond 
time, and for ever after, Matter never be- 
comes more docile, or leſs reſiſting to all 
change of the ſtate it is in, If a change 1 18 
produced in it, by an external cauſe, it re- 
ſiſts a change of chat ſtate, as much as it 
did the former, till its reſiſtance is over- 
come a ſecond time; and ſo on continually. 


IX. And all this is at leaſt as applicable 
to the production of living creatures, as of 
vegetables; as every man of the plaineſt 
ſenſe muſt ſee, It .is not perhaps proper 
to make a compariſon between one per- 
formance of the Creator and another, in re- 
ſpect of art and power: and yet the pro- 
ducing living creatures ſucceſſively, as the 
former go off, the raiſing up the innumera- 
ble — vg in all the tribes of animals, to 
ſupply the place of the former, muſt appear 
to us a renewing of the creation, ſtill more 
wonderful, than the renewing the ſucceſ- 
ſions of vegetables, which are rooted faſt in 
the earth, We ſee the beaſts of the field, 

the 
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the fowls of the air, the fiſhes in the wa- 
ters, begin to exiſt; they did not exiſt be. 
fore. What is a new exiſtence, if it be 
not a new creation (7)? Let us reflect that 

| the 


(FJ) It was before obſerved, that all fleſh is but 
graſs ; and graſs is but the different formation of the 
ſame maſs of rude matter. When we conſider thi 
common expreſſion in our own minds, we find it to 
be a literal truth. The power and art therefore, which 
forms out of the ſame common mould, ſuch a variety 
of animal bodies, muſt appear to us at leaſt, equal to 
the power by which that mould was at firſt produced: 
May I venture to go farther and ſay, that the produc- 
tion at firſt was a pure act of Omnipotence z but the 
forming out of it ſuch a diverſity of animal bodies, all 
fitted to various ſorts of ſpontaneous motion, to be in- 
formed by a living ſubſtance, and from a dead lump to 
become a moving ſyſtem, to be kept in repair by a con- 
ſtant circulation of different ſorts of fluids throughout 
the whole ſtructure; that all this, I ſay, ſhews equal 
power, directed by incomprehenſible knowledge and 
wiſdom ? All men, I think, are forced to conceive the 
firſt production of ſubſtance (material or inamaterial) 
as a tranſient act of power; we cannot imagine ſub- 
ſtance growing by parts: but theſe are continued ex- 
ertions of the ſame power; what the ſchools call im- 
manent acts of power. And tho' we cannot ſay that 
our conceptions, concerning the exertion of infinite 
power, are adequate in either caſe ; yet, ſince they ale 
not abſurd, why ſhould we conclude directly againſt 
5 them, 
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the bare production of matter did not finiſh 
the work of creation. It required more- 
over that the bodies of all things that have 
life, and the whole vegetable creation, 
ſhould be formed out of the common maſs. 
And the ſpecies were to be continued, while 
the preſent nature of things remained. The 
individuals were not to be laſting, like the 
ſun and planets, and the other great bodies 
of the univerſe ; but the ſpecies were to be 
as durable. They were to be continued by 
the ſucceſſions of individuals one after an- 
other. And as long as this formation con- 
tinues, ſo long the work of creation muſt 
laſt; fince matter can no more perform that 
with now, than it could have done ſeveral 
thouſand years ago. We diſtinguiſh the 
creation of things from their preſervation. 
This is rather a popular prejudice, than the 
ſuſpenſion of creating power. It was ob- 
ſerved before, when we ſaw that mecha- 
niſm was not the effect of matter and mo- 
tion, that the continuation of the exiſtence 


them, and ſay, that the governing power of the Deity 
is very different from his creating power? We run the 
greateſt hazard of being abſurd by concluding con- 


trary to our conceptions. | 
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of matter itſelf, requires the conſtant action 
of the Deity. The reaſons may be there 
ſeen. The preſervation of matter therefore 
(and of every created ſubſtance ) is the ſame 
creating power ſtill continued. But tho 
we ſhould diſtinguiſh the creation of an in- 
dividual living creature from its preſervati- 
on; this diſtinction will not extend from 
one individual to another. The preſeryz. 

tion of the father, is not the giving exiſt 
ence to the ſon, The ſon has a diſtinct ex. 
iſtence of his own. And thus it is in e- 
very ſucceſſion, not only of man, but df 
all living creatures. The preſervation of 
any one individual, cannot be either the 
preſervation, or production of the next that 
follows. Creating power muſt be called 

into that act: and the continuance of the 
ſpecies, in every kind, both of animals and 
vegetables, is performed by" ſuch acts of 
creating power. 


X. That we may ſee this truth in a more 
familiar manner, I would aſk, what if all 
the ſpecies of animals on the earth were ex- 
tinguiſhed, and loſt? Could matter and 


mechaniſm produce again the ſame, or ne 
kin 
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kinds anew, out of the ſame common maſs ? 
I do not think that any man would affirm 
this, becauſe the conſequences are obvious, 
Then I would aſk a reaſon, why matter 
and mechaniſm could not raiſe up again all 
ſorts of living creatures, tho” all the kinds of 
them were quite loſt? It would be anſwered, 
becauſe they would then want a ſeed to 
ſpring from. Iaſk therefore again, If matter 
and mechaniſm produces this ſeed ? Here 
I muſt wait for an anſwer. A man who 
had confidered the inactivity of matter, that 
it neceſſarily reſiſts all change of the ſtate 
it is in; and that mechaniſm is but a name 
for the artful configuration and diſpoſition 
of the parts of the ſame matter, which 
could not be ſuppoſed done without an ex- 
ternal and intelligent cauſe; ſince the artful 
configuration and diſpoſition of parts, imply 
ſuch a cauſe in the conception of them : 
a man, I ſay, who had conſidered theſe 
plain truths, would anſwer me, that mat- 
ter could not produce this ſeed now, more 
than in the firſt formation of things ; ; and 
that mechaniſm does not belong to the caſe, 
as I propoſed it, as ſuppoſing that an intelli- 


gent cauſe had already prevented the queſtion, 
P 2 Another 
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Another man who had not conſidered 
theſe truths, if he loved truth, could be 
eaſily made to ſee all their force and con- 
viction. To return then to the ſubject; 
I would next obſerve to ſuch a man, that 
tho” all living creatures are not extinguiſhed 
at once ; yet they are all extinguiſhed by 
parts ; ſo that in a ſhort term of years, they 
are as effectually cut off, as if they had pe- 
riſhed by ſome univerſal cataſtrophe ; and that 
thoſe ſeeds to which he at firſt aſcribed the 
continuation of the ſpecies, required the 
artful configuration and diſpoſition of the 
parts of matter, by an external, that is by 
an immaterial cauſe ; and that is by the 
ſame cauſe that fined animals at firſt, or 
by the Creator of all things. And morc- 
over, that mechaniſm, when rightly under- 
ſtood (as he juſtly obſerved) was no cauſe, 
but the effect of an immaterial cauſe ; and 
that matter after all the configuration and 
diſpoſition of its parts, ſtill remained mat- 
ter, i. e. an unactive ſubſtance, which re- 
quired living power both ſo to diſpoſe it, 
and to act upon it afterwards, and continu- 
ally. Whence it followed, that the con- 
tinuation of the ſpecies both of animals and 

vege- 
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vegetables, was literally a conſtant repetiti- 
on of the acts of creating power (g). 
XI. But 


(2) It may perhaps be aſked here, as in a like caſe 
before concerning mechaniſm, why doth the Creator 
then take this method of raiſing both animals and ve- 
getables from ſeeds, if the ſeeds are no way conducive, 
or of uſe in forming the future animal or vegetable? 
To this it is ſufficient to anſwer, that we have nothing 
to complain of. We ſee his creating art and power 
more evidently this way, than we could have done in 
any other. And no method poſſible could have been 
taken, which we might not have queſtioned in the 
ſame manner. As has been faid in another place, 
there is no guarding the methods of infinite know- 
ledge, againſt the exceptions of ignorance, or of our own 
inattention. 'The firſt formation of theſe ſeeds, before 
they come within our view, ſhews beings higher than 
we, and in a more perfect ſtate, the fineneſs of art by 
which the Creator forms the rudiments of the animal 
body. And after they come under our obſervation, we 
ſee the miracles of contrivance uſed by the Deity. 
This rational pleaſure we ſhould have been deprived of, 
had living creatures and vegetables been raiſed without 
ſuch a proceſs. The Creator was under no neceſſity 
to uſe this method, ſince in the formation of the firſt 
individuals, he wrought in a different manner ; and 
then eſtabliſhed the method which was to be the courſe 
of nature afterwards. This, was not giving up his 
power and knowledge to a dead ſubſtance, which can 
never become either active or intelligent. It was only 
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XI. But there is a particular to be con- 
ſidered here, which raiſes the government 


75 0 


ſetling a conſtant form of proceeding, that we might 
not be at a loſs to gueſs what was to happen, and 
that our own induſtry might be intereſted. For ani. 
mals, in this method of ſucceſſion, were to ſtand in the 
relation of parents and of-ſpring to one another. We 
ſee that this was not neceſlary : otherwiſe the ſucceſſion 
had either been eternal, and without beginning, or ab- 
ſolutely impoſſible. The firſt of every ſpecies could 
not be the of-/pring of others. This method then 
was a Wile choice, to lay the foundation of ſociety 

mong men, and makes the cultivation of the rational 
nature the work of rational creatures themſelves, and 
not an act of mere power by the Deity. That had not 
been a rational method, by the very conception of it. 

In the firſt of the human race it was neceſſary ; after- 
wards it had been abſurd, We begin very low, from 
the confines of the brute nature ; but riſe high, as we 
advance in exiſtence, or duration, except by our own 
fault. Reaſon improved by an act of power, is a re- 
pugnancy in thought. This method makes room 
for all thoſe wonderful inſtincts in the inferior crea- 
tures, in providing for their future progeny, before they 
know them, which is the admiration of intelligent be- 
ings. They act by a reaſon, not their own; and far 
ſuperior to ours, Who would chuſe to give up this 
conſtant demonſtration of the goodneſs and condeſcen- 
ſion of the Deity ! The Creator is the immediate 17 
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of the material world higher ſtill. Theſe 
ſyſtems of rude matter, thus formed by in- 
finite power and wiſdom, are to be united 
to living beings. As the ſcale of the crea- 
tion riſes, from dead matter to living ſpirit, 

and the uniting theſe two ſubſtances of op- 
poſite natures together, was to be the tran- 
ſition from the one to the other ; ſo the 
government of the material univerſe riſes 
to the power and knowledge by which this 
union is performed. Does matter and me- 
chanical principles furniſh the embryo with 
the living ſpirit? Does matter bring im- 
material being to the yoke? Andif I may 
ſo expreſs it: perform the union, and pre- 
ſcribe the manner in which they are to affe& 
each other? Does it endue the organized 
ſyſtems with their various inſtints and go- 
vern them ſo unerringly ? This is a part 
of the government of the material world. 

It concerns a * to think of this, 


of thoſe low creatures; ah acts (if I might fay fo) in 
a double capacity to them at once. Theſe inſtances of 
his goodneſs, power, and wiſdom, we could not have 
ſeen, if living creatures had not ſtood in the relation 
of parents and off-ſpring to each other, or had not been 
produced by ſeeds. | 
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before he pronounce ſo hardily. We haye 
been told of many powers in nature ana. 
logous to gravity : but no power exerted 
upon mere matter is applicable in this caſe, 
The government of the material world 
is an arduous taſk ! it comprehends more 
than gravitation, or attractions of any 
kind. It extends to the union of the a. 
tional ſoul, and an unactive dead ſubſtance, 
and to the conſtant direction of ſpontaneous 
beings. This work is to be done, at the 
formation of every living creature, not only 
of the human ſpecies, but of all the variou 
tribes of animals in the earth, ſea, or air, 
This is conſtant experience. Might I go 
ſo low, without offending the dignity of 
the ſubject ; every houſe-wife is witneſs to 
it, while a chick is hatched. But really, if 
we would contemplate nature, no obſerva- 
tion is low; and the more common the bet- 
ter, We cannot hinder ourſelves in ſucha 
caſe to think on the in/f/infs of the fiſhes 
in the waters, tho' we deſpiſe them. They 
have their migrations as well as the fowls of 
the air. They travel in companies to diſ- 
tant coaſts, for the ſake of a ſucceſſion to 
keep up the ſpecies, which they are never 

: to 
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to ſee, and know nothing of. They all 


agree without voice, or ſignal, and under- 
take the voyage, without communication 


one with another. They know nothing of 


the courſe of the ſtars, or things obſerv- 
ed above the ſurface of their element; nor 
do they ſee their way. The variouſly re- 
fracted rays diſturb that ſenſe. Theſe voy- 
ages below water Herodotus took notice of 
many ages ago, The ſlow tortoiſe travels 
to dry land, that its iſſue may be out of 
the reach of the waves. The heat of the 
ſand is to perform the office of incubation, 
The earth- worm riſes above ground, to 
meet its male at the appointed time, and to 
catch the dew: but it ſhrinks into its hole at 
the leaſt trembling of the ſurface. Feeling 
is all the ſenſe it is provided with. | 


XII. All nature is full of the inſtances 
of this government, which riſes above the 
action of immaterial power upon the unani- 
mated parts of matter. Why ſhould not theſe 
be taken into conſideration, when we com- 
pare governing with creating power? We 
live by thoſe new productions, mentioned a- 
bove, They are the conſtant occupation of the 

greateſt 
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greateſt part of mankind, The reaſons 
here are adapted to the capacities of all men, 
and ſatisfactory. We are beſt acquainted 
with the things round us on this earth. Why 
then do philoſophers carry us always up to 
the ſun and planets ; as if the material world 
needed no government elſewhere ? Why 
do they not apply their arguments to the 
common ſenſe of mankind, when the ſub. 
ject itſelf invites them? Every man is ca- 
pable of ſeeing truth, when fairly deduced: 
and philoſophy ſhould be no myſtery, 
But if we confider the motions of the great 
bodies in nature, and reaſon juſtly from 
them, we ſhall find no ground for aſcrib- 
ing the creation of the material world to 
one power, and the conducting of theſe 
motions to other different powers, The 
centripetal force whereby theſe bodies gra- 
vitate to one another, muſt be as much im- 
preſſed upon them every moment, as it was 
the firſt moment they began to move. It 
is only the uninterrupted exertion of the 
fame power, If it were not conſtant, they 
would always fly off in ſtraight lines. Bodies 
refiſt a change of the direction of their 


motion, as much as a change of their _ 
0 


219 
of motion. It is therefore this indeſinent 
impreſſion of the power of the Almighty, 
that makes them move in curves of any kind. 
80 little reaſon is there for diſtinguiſhing 
the governing from the creating power, in 
conducting theſe motions, It is the ſame 
power put forth more variouſly in the firſt diſ- 
poſition, and continued ever r after 1 in aregular 
and uniform manner, Aclion and re- 
action is again mentioned in the place cited. 
But it was ſhewn before, that in the 
mutual gravitation of two bodies to each other, 
there is no action and reaction of the one up- 
on the other; but two different actions that 
have no Loch das or two different 
impreſſions of immaterial power. And it 
is abſurd to ſuppoſe action and reaction be- 
tween immaterial power and matter. 
As to the path of ſecondary planets, which 
fell in to be conſidered, from the point of 
equal gravitation of the moon towards the ſun 
and our earth; it ſhall be ſhewn immediate- 
ly how much this particular is endeavoured 
to be diſguiſed by ill applied geometry. 


XIII This lubject of the government 
of the univerſe is concluded thus. Nor 
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« is there any thing extraordinary here re. 
« preſented, concerning the manner in 
* which the ſupreme cauſe acts in the uni- 
« verſe, by employing ſubordinate inſtru- 
ce ments and agents, which are allowed to 
* have their proper force and efficacy; for 
« this we know is the caſe in the common 
« courſe of nature, where we find gravity, 
« attration, repulſion, &c. conſtantly 
* combined and compounded with the 
<< principles of mechaniſm.” () This apo- 
logy is as weak, as the ſcheme which it 
apologizes for, is without foundation. It 5 
not indeed extraordinary, to find the man- 
ner in which the ſupreme cauſe acts in the 
univerſe miſrepreſented by philoſophers, of 
which this author has frequently taken 
notice; but that does not juſtify ſuch a repre- 
ſentation. Example is no excuſe, and ex- 
claiming againſt others a thin artifice — 
Employing ſubordinate inſtruments and 


agents, is a mark of weakneſs among men, 


whoſe power and preſence is much limited. 
The Deit h noneed of them, who 1s 
every where five and every where preſent. It 
is ſuperfluous to give ſuch a being ſubordinate 
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agents; and repugnant to give him ſuch 
agents, as he muſt continually actuate and 
influence. There is no propriety, nor juſt- 
neſs of thought, when it is ſaid, © The 
ſupreme cauſe as in the univerſe by employ- 
ing ſubordinate agents. To act by employ- 
ing, is not to act, but to commiſſion others 
to act for us, Is the Deity only like a great 
man, who employs other men to a& for 
him, in diſtant places where he himſelf can- 
not be preſent ; or at times when he is 
otherwiſe occupied? The caſe is different 
in every reſpect. Thoſe other men are juſt 
ſuch beings as he who employs them. The 
Deity is every where preſent, and every 
where powerful; and matter is only paſſive, 
and without power to act. It is a com- 
pliment payed to a great man, to ſay he 
does what other men do for him. Is this 
only a titular reſpect ſhewn to the ſupreme 
cauſe, to aſcribe to him what other agents 
do? Certainly, to act by employing ſubordi- 
nate agents, is an honorable title of impo- 
tence In mechaniſm, men help their 
weakneſs with the impreſſions made on mat- 
ter by immaterial power ; ſuch as gravity, 
elaſticity, repulſe. No machine was ever made 

without 
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without this aſſiſtance from living force im. 
preſſed on dead matter. We call it art 
thus to cover our impotence with borrowed 
power. Philoſophers have ridiculouſly ſup- 
| poſed that ſuch a needy ſhift muſt be art in 

the Deity : they have * from the firſt 
ages, and do {till imagine, that what is a 
mark of weakneſs in mankind, muſt be x 


perfection in Omnipotence ! hence ſubordj- 


nate agents and ſecond cauſes, have been 
borrowed from the moral government of the 
world, and introduced into the goyernment 
of the material univerſe; The language 
became popular (as I have obſerved before) 
till at length ſecond cauſes and inſtruments 
were ſo much employed by thoſe people, 
that they did all ; and the government of 
the Creator became only nominal, or was 
entirely antiquated, That man was no 
great philoſopher, who did not ſolve every 
appearance by matter and motion. Des 
Cartes had a flouriſhing reputation for many 
years, and ſtill has in many places. A Creator 
was even thought needleſs, not only by the 
Epicureans, but the Peripatetics thought 
there was no occaſion for one, If I ſhould 


be wrong in all this, I expect to be ſet right. 
— 
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be popularity of the words, in the 
place I have cited, is all the argu ment 


contained i in it. 


XIV. It would have made this plain, if 
the agents and inſtruments, which are em- 
ployed, had been named. It is really ſtrange, 
to have talked ſo much of powers, ſecond 
cauſes, enferuments, and Jubordinate agents, 
without naming any of them. Are we to 
give up the immediate government of the 
Deity in the material world to popular 
words, and bare authority? It is too much 
to be expected, except reaſons were like- 
wiſe offered. Agent and inſtrument, are 
as oppoſite, as power and inſtrument, which 
were ſpoken of before ; tho' they are brought 
in here, as if they were of the ſame nature. 
The agent uſes; the inſtrument is the thing 
uſed. Matter can neither be the one nor 
the other, to the Deity. It would be an 
unactive agent, which ſounds not well: or 
rather a reſting impeding agent, which is 
ſtill more improper for producing an effect. 
Nor can matter be an inſtrument to 
the Deity. An inſtrument facilitates the 
work to the agent, and implies want of 
power 
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power to perform the thing to be done; 
without ſuch an help. This is the nature 
of inſtrument, which ſhews us how impro. 
per it is, to apply this help to the Deity, 
An unactive ſubſtance cannot facilitate the 
operations in nature. The more ſuch an in- 
ſtrument were employed, ſo much the 
more operoſe and difficult we muſt con. 
ceive the work to be. To imagine that it 
ſhews ſo much the more art to chuſe the 


moſt difficult method, is reading nature 


backwards. The Deity is not liable to 
our vanity, A man might thus chuſe to 
ſhew his art, by walking on tilts. The 
ſimplicity of the method is the beauty in 
the works of nature, But chiefly, mat- 
ter is the thing to be wrought upon, and 
cannot be the inſtrument to work upon itſelf, 
Matter is the ſubſtance to be faſhioned and 
formed ten thouſand different ways, An 
inſtrument was never made uſe of to form 
atfelf, What inſtrument had the Creator 
in the firſt formation of things ? All matter, 
without exception, is thus to be faſhioned ; 
and other matter could not be employed in 
this work, The form of the ſame matter 


is conſtantly changed, in animal bodies, 
and 
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and vegetable ſubſtances, in all the ele- 
ments. Are inſtruments conſtantly em- 
ployed? This will make the matter em- 
ployed as inſtruments, more in quantity, than 
the matter that is wrought upon: as was 
obſerved before concerning the ſubtile mat- 
ter that was to produce gravity.—— A car- 
penter cuts, ſhapes, and forms his work 
by the help of his tools. This is a mark of 
want of power to do otherwiſe, He could 
not work ſo with his unafliſted hands. Is 
this defect applicable to the Deity in renew- 
ing the works of creation : How 'abſurd 
would it be to ſay, The Creator forms the 
eye, or the ear, or works up the fetus, by 
the help of other matter ! one patt of mat- 
ter could only move another part, by the 
reſiſtance it makes to change its ſtate. This 
is a round- about method. It requires more 
motive force, and more room, to employ 
dead inſtruments about the part to be moved, 
inſtead of active power, It conveys a 
ſtrange idea to the mind, to imagine many 
particles employed, to mould or faſhion an- 
other particle. The power muſt thete- 
tore be applied immediately to the part it- 
ſel. We employ a * to cleave, a 

Q ſcrew 
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ſcrew to preſs, 2 wheel to raiſe up, a lever 
to move. Is "the Deity reduced to theſe 
neceſſities, to divide matter by matter, or 
to raiſe weight by weight ? or to employ 
2 borrowed power ? Can he uſe any power 
but! his own ? Who IS it that makes cobe- 
fion, that makes gr gravity or weight ? Is not 
this power ſufficient, without an inſtrument 
of matter: Dare I obſerye, that the 
philoſopher's Deity ſeems to be made uy 


of human infirmitięs 1 


XV. Or does the Deity, act, and do theſ 
agents and inſtruments co- operate with 
him ? it is ſaid, They have their projer 
force and efficacy. low. came they to be 
poſſeſſed of this force ? Matter has no force, 
but that of reſiſting a change of its ſtate, 
which i is incompatible with any other force 
or efficacy ; or it is a plain excluſion of them. 
What proper efficacy. bas. it then ? All this 

untelligible and contradictory. It is foolih 
o hath been obſerved) to imagine the Deity 
uſing his own poyer at ſecond hand. 
Gravi 72 artraction, and repulſe, which 
are mentioned here, are neither agent, nor 
inſrumenti; ; but the immediate impreſſions 
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of immaterial power. It is ſaid, they are 
compounded in the common courſe of 
nature, with the principles of mechaniſm. 
This is ſaid without reflection. The im- 
preſſion of the power is immediate, and 
antecedent to all principles whatever, ex- 
cept to knowledge and deſign. If the 
impreſſion of the power were mechanical, 
the common courſe of nature would be me- 
chanical, The Deity bimſelf could do 
nothing but mechanically, that is, neceſſari- 
ly, or as motion is conveyed in mechaniſm 
from one part of the machine to another. 
This is literally Spinoze's doctrine, which 
I wiſh the author had conſidered better. 
Let us take a common example. In a 
watch the elaſticity of the ſpring impreſles 
force on the barrel, or firſt part to be mov- 
ed. This impreſſion is above the principles 
of mechaniſm, and altogether independent 
of any mechanical ſtructure : for the ſpring 
extends itſelf at any time, and impreſſes force 
on any obſtacle. The force impreſſed is com- 
municated from one part to another, ſtill 
diminiſhed, till the index is moved. This 
communication of the force, by the fkil- 
ful configuration, and joining of the parts, 
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is all that is mechanical. And, as has been ſaid, 
it is a mark of our weakneſs, thus to be 
obliged to help ourſelves with a borrowed 
power, and to ſtudy how it may be com. 
municated from one part to another. No 
the Deity is not liable to ſuch imperfection; 

nor would it be art in him, to uſe ſuch a la- 
borious communication of his own power 
from one part to another. It is equally applica- 
ble to every part to be moved. This (Imuſt 
repeat it again) is the great miſtake of allphi- 
loſophers, to ſuppoſe the Deity liable to our 


neceſſitous ſhifts, or that to be art in him, 


which is weakneſs in us.—To ſay, we find, 
in the common courſe of nature, gravrty, at. 
traction and repulſe, conſtantly combined and 
compounded with the principles of mechaniſm, 
1s juſt ſaying, that we find the immediate 
power of the Deity combined and com- 
pounded with the neceſſary conſequences of 
the inactivity of matter: for ſuch are the 
principles of mechaniſm, or the three laws 
of motion, We ſhould write nothing but 
what we have a diſtin& conception of our- 


ſelves —The courſe of nature is lightly 


named, as a common thing. Nothing is ſo 


common: but it is no leſs, than the con- 
ſtant 
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ſtant repetition of the acts of the Divine 
power and art, in renewing the works 


of the Creation, as hath been ſhewn. 
To have done with this ſubje&; if we right- 
ly conſider the inactivity of matter, we muſt 
ſee the conſtancy and univerſality of creat- 
ing power, in governing the material uni- 
verſe, We think it is of no great moment 
in ſtudying the works of nature what no- 
tions we have of the Deity, provided we are 
farniſhed with mathematical learning, Tt 
would be needleſs to put me upon ſhewing, 
how truſting to that ſort of learning alone, 
has miſled many a great man in ſtudying the 
works of nature, Thus a miſtake in the 
uſe of the beſt things, becomes the. moſt. 
hurtful, 
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The general Argument, 


Which proves the exiſtence of all things ex. 
ternal to the mind itſelf. 


HUS I have endeayoured to vindi- 

cate the government of the Deity in 

the material univerſe, and to clear up the 
principles I had laid down before, What 
J had anſwered to theſe, and other ſuch 
like objections, in the notes to the firſt part 
of the Enquiry, has either not been conſi- 
dered, or authority has been thought ſuffi. 
cient to bear down reaſon. The principles 
ſtill ſeem to me a ſure foundation to proceed 
upon, in ſhewing the immortality of the 
foul. And for the ſame reaſon I intreat the 
reader's attention for a moment longer, till 
J lay before him a confirmation of the argu- 
ments by which I inferred the exiſtence of 
ſeparate ſpirits, from what we ſee and ſuf- 
fer involuntarily in our fleep . This author, 
who oppoſed that reaſoning at firſt, has 
now carried it to a far greater extent than 
1 did, and ſhewn the exiſtence of all exter- 
nal things, both corporeal and incorporeal, 
from 
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froln the ſame argument; ; and vety juſtiy, as it 
appears to me: the ingenious no doubt will try 
if it can bear examination, or if a better ar- 
gument can be found for the exiſtence of the 
material world, and all things in it —— 


The paſſage is as follows. 


II. . As ve ale certain of out om ex- 
iſtence, and of that of our ideas by in- 
ternal conſciouſneſs; : fo we are ſatisfied 
by the ſame conſciouſheſs, that there are 
objefts, powers, or cauſes, without us, 
and that ty act upon us. F or in many 

of our ideas, ee thoſe that tes 


accompanied with pain, the mind muſt 


paſſive, and receive the impreſſions 
(which ate involuntary) from external 
cauſes or inſtruments, that depeid not 
upon us. We ealily diſtinguiſh theſe 
objects into two general claſſes. The 
firſt is of thoſe Which we perceive to 


have ſpontaneity, or ſelf-moving power, 


and ſeveral properties and affections, ſi- 


milar to thoſe of our own minds; ſuch 
as reaſoning, judging, willing, loving, 
hating, &c. The ſecond general claſs is 


] of thoſe in which no ſuch affections ap- 
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te pear, but which are ſo far of a paſſive 
te nature, that they never move themſelvesi; 
ee neither, when they are in motion, do 
* they ever ſtop without ſome external in- 
* fluence, If one of theſe move out of its 
<< place, without the appearance of a mover, 
*© we immediately conclude, that this is 
* owing to ſome 7nvifible agent (a). 


III. I need not add a comment upon 
this place, to a reader who ſees the force 
of an argument at firſt view. He will ſoon 
obſerve, that theexiſtence of all things with- 
out the mind itſelf, material and immateri. 
al, is concluded here, from no other reaſon, 
than that from which I inferred the exiſt- 
ence of ſeparate living beings, which ob- 
trude upon us the objects we ſee in our ſleep, 
and the things we hear then. Whatever 
other obſcurity there may be in this appear- 
ance, thus far is certain, If this reaſon is 
ſufficient to ſhew us the exiſtence of heaven 
and earth, and all things in them, and the 
_ Exiſtence of ſpirits themſelves, endued with 

the ſame powers and faculties, as our own ; 
it muſt, by a cloſe parity, ſhew us the ex- 
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iſtence of Separate ſpirits, which repreſent 
to us a greater variety of objects while we 
ſleep, and more wonderful, than what our 
waking ſenſes inform us of, For if the 
ſoul muſt be paſſive in our involuntary wak- 
ing perceptions ; to ſay it might be active 
in producing the like involuntary percepti- 
ons in itſelf then, which it feels forced up- 
on it, and which give it often much pain; 
and this without knowing that it did ſo, 
but being conſcious that another being put 
it in this fright and diſorder : this, I fay, 
overturns all the evidence we can have from. 
conſciouſneſs, and the certainty of the ex- 
iſtence of every thing in nature, except of 
our own mind—lIt is impoſſible to deſcribe 
the confuſion that would follow from this. 
It makes all our actions and life, a conſtant 
illuſion upon us. If we do what we are 
conſcious we do not, we may not do what 
we are conſcious we do, We could not 
thus be certain that we are ourſelves, or the 
ſame conſcious beings we were the minute 
before, Scepticiſm was never carried to 
ſuch an extravagant height as this. It 
takes away all certainty even of demonſtra- 
tive truth and knowledge: for we may not 

perceive 
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perceive what we do percerve, as well in the 
one caſe, as in the other. 


IV. Theſe are monſtrous abſurdities; 
and it would be unaccountable obſtinacy to 
allow them, rather than own the exiſtence 
of ſeparate ſpirits. This would juſtify our 
denying the whole material frame of nature, 
and all the objects in it, as was formally 
done not many years ago, by a perſon from 
whom it could have been leaſt expected: 
nay, and the denying all demonſtrative truth, 

For all depends upon knowing our con- 
ſciouſneſs to be our conſciouſneſs. Pyrriy 
was in the right, after he ſet out in this 
manner, to make thorough work of it. He 
would not allow the dogs which bit and 
tore him, to be any thing at all. This 
was ſticking cloſe to his own ſyſtem.— 

It is juſtly obſerved in the place cited, that 
the firſt general claſs of objects without the 
mind itſelf, is of thoſe which have ſhon- 
taneity, or ſelf-moving power, with other 
faculties fimilar to thoſe we find in our own 
minds, The ſecond ſpecies is only of in- 
active objects, or bodies, The certainty 
of active and percipient beings, is firſt = 

the 
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the order of nature. They make them- 
ſelves known by their activity. An unac- 
tive object cannot make itſelf known, but 
by means of ſome change of its ſtate, which 
muſt be wrought in it by ſome inviſible a- 
gent, as the author obſerves. Theſe be- 
ings are percipient in greater perfection than 
we. This we know by the converſations 
we hold in ſleep. Their replies are appo- 
ſite to what we ſay. They know the 
thoughts of our hearts without the com- 
munication of language. This is wonder- 
ful! It can as little be denied, as the man- 
ner of it underſtood by us in this preſent 
ſtate, till we ourſelves are ſeparate ſpirits, 
| Do they underſtand our thoughts on- 
ly, while we are aſleep ? This queſtion de- 
ſerves to be conſidered. If ſo, it challenges 
ſomething more than wonder, Their pow- 
er is alſo far above ours in all reſpects. 
When one reads a book in his ſleep, the 
ſubject of which is familiar to him, and 
' wonders on awakening, whence this inſtan- 
taneous knowledge came; it infers ſome- 


thing more than the bare exiſtence of "as 
rate ſpirits, 


V. This 
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V. This 1s a real and conſtant appear. 
ance in nature. Why ſhould not philoſo- 
phers have enquired into it, rather than haye 
ſearched for ſubtile matter that performed 
all wonders : beſides the authority I borrow 
from this author, all antiquity is full of the 
conſequences drawn from this phænomenon. 
I gave examples from what happened to 
Sylla, Lucullus, Aſtyages, Dion, Brutus, 
Some perſons may perhaps have the curioſi- 
ty to read what Ammianus Marcellinus ſays 
on this head, on account of what happened 
to the emperor Conſtantius before his death, 
Where he quotes two remarkable lines from 
Menander, the beſt of Greek poets, if we 
may believe Quintihan, I ſhall tranſcribe 
them to excite the reader's curioſity, 
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But let the concluſion this ingenious perſon 
draws, ſtand or fall, according to the evi- 
dence ſuch inſtances bring along with them 
the exiſtence of ſeparate ſpirits is at leaſt 
certain, The intelligent reader (all theſe 


things conſidered) will not deem me raſh, 
IF when 
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when afterward I take this for a truth firm- 
ly demonſtrated. If men had not been too 
fond of material cauſes, this had been a re- 
ceived principle 1 in philoſophy, as well as a 
vulgar notion, many ages ago. We all 
wiſh to exiſt in ſuch a ſtate; and yet we 
are afraid of being certain that any ſuch be- 
ings exiſt there before us. It is the moſt 
defirable part of knowledge, And it lies 
moſt open to us, as all things moſt neceſ- 
fary to be known are moſt eaſy to be ſeen, 
It is juſtly obſerved by Seneca, that what is 
moſt difficult to be diſcovered, is leaſt worth 
diſcovering (b). Woe deny what we might 
eaſily ſee: and affirm ſtrongly what we 
can never ſee. 


() Nec de malignitate nature queri poſſumus : quia 
nullius rei difficilis inventio eft, niſi cujus hic unus invente 
fruftus ęſt, invenifle. Quicquid nos meliores beatioreſ- 
que facturum eſt, aut in aperto, aut in proximo poſuit. 
De Beneficiis, Lib. 7+ 
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mer. Vi 


Shewing that if the moon's gravitation were 
greater towards the ſun, than toward; 
the earth at the conjunction, ſhe muſt ne- 
ceſſarily abandon the earth, The argu- 

ments, experiments, and geometry, brought 
to prove the contrary, examined. 


F a body yielded to a leſs force in oppo. 
| ſition toa greater,or if a weak force might 

overcome a ſtronger, men would not know 
what to truſt to in mechanics, or in any 
other demonſtrative ſcience. If the fun's 
force upon the moon be double, triple, or 
quadruple the earth's force upon her, when 
ſhe is between them, the equal forces on 
both ſides ſuſpending each other, a great 
exceſs of force muſt act on that ſide, againſt 
no force at all on the other: And that the 
moon ſhould yield to no force at all, con- 
trary to this gravitation towards the ſun, 1s 
a manifeſt abſurdity, Yet this is pretended 
to be ſhewn true in fact, and to be proved 
both from reaſon and vulgar experiment, 


as alſo by geometrical demonſtration. 1 
ſhall 


a a  mwoad © wa. 
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ſhall beg leave to conſider theſe arguments, 
in the plaineſt manner I am capable, that 
thoſe who have curiolity enough to read ſuch 


things, may do it without trouble. 


IT. A figure will repreſent the matter in 
queſtion to the eye, better than many words 
could do, ſo that it may be eaſily under- 
ſtood by any perſon. In this figure, 8 is 
the ſun, M_the-moon in the conjunction, E 
the earth ; the points concentrical to the ſun 
fignify the gravitation towards him, ex- 
tending every way round, through the whole 
ſolar ſyſtem: the points about the earth 
mark the gravitation towards the earth, 
which it is allowed does not reach ſo far 
as the moon, according to the parallax com- 
monly ſuppoſed. A is the limit, or point 
of equal attraction, between the ſun and 
earth; where if a body were placed, it would 
be equally attracted to both, but could move 
towards neither; the contrary and equal 
forces balancing each other. If the body 
were nearer the earth than that point, the 
gravitation towards the earth would prevail, 
and carry it that way. If it were without 
that point, as the moon is in the figure, 


the 


| 
| 
| 
| 
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the ſun's greater force would prevail, and 
draw it from the earth, Which already 
ſhews us the event between the unequal 
forces, without any artful reaſoning, or diſ. 
guiſe, It is proper here to add, that 
the ſun's parallax is only the angle, which 
the ſemidiameter of the earth would ſub. 


tend at the diſtance of the ſun. Therefore 


if the ſun's diſtance be very great, that 
angle muſt be very ſmall, and the quantity 
of matter in the ſun muſt be very great; 
ſince he appears ſo large to us at a great 
diſtance. And contrarily, if his diſtance 
be leſs, that angle muſt be greater, as he 
is nearer to us ; and his quantity of matter 


muſt be leſs, fince he appears no larger at a 


ſmall diſtance. From this it follows, that 
the point of equal attraction between him and 
the earth, muſt be nearer the earth, or far- 
ther from it, as the quantity of matter in 
the ſun, is ſuppoſed more or leſs. For 


the greater the quantity of matter in the 


ſun is, with reſpect to the quantity of mat- 
ter in the earth, the more his attractive force 


muſt prevail oyer that of the earth ; and 
contrarily (a). III. The 


(a) The attractive force towards the ſun increaſes 
as 


8 * at. a — — _ A ”m A A A , wo 
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III. The point in diſpute is briefly, but 
juſtly enough repreſented in the following 
words. © Becauſe the gravity of the moon 
«©. towards the ſun, is found to be greater 
te at the conjunction, than her gravity to- 
* wards the earth, ſo that the Point of equal 
« attrattion, where theſe two powers would 
« ſuſtain each other, falls between the 
e moon and earth; ſome have apprehend- 
<« ed, that either the parallax of the ſun is 
« very different from that which is aſſign- 
ce ed by aſtronomers, or that the moon 
* ought neceſſarily to abandon the earth. 
This apprehenſion may be eaſily remov- 
te ed.“ Sc. (5)——This is the ſtate of 
the queſtion in general terms, and the 


R appre- 


as his quantity of matter is ſuppoſed greater, i. e. as the 
cube of his diſtance is ſuppoſed to increaſe: but it de- 
creaſes only as the ſquare of that diſtance. Thus as 
we ſuppoſe his diſtance greater, the gravitation towards 
him increaſes more from the greater quantity of mat- 
ter, than it decreaſes from the greater diſtance. There- 
fore the point of equal attraction between the earth and 
him, draws nearer the earth, as his n or paral- 
lax is ſuppoſed greater. 

(b) Account of Sir Iſaac Newton's philoſophical diſ- 

overies, book 4. ch. 5. page 330. 
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apprehenſion of the conſequences is thought 
to be without foundation, and eaſy to be re- 
moved; which I ſhall here enquire into, 


IV. Now it follows from what is faid 
in the annotation at the end of Matbo, the 
book here referred to, that if the ſun's pa- 
rallax be only 6 ſeconds, as Monfieur De la 
Fire makes it, his force upon the moon, 
| when in the ciifntties, is almoſt quadruple 
of the earth's force upon her. Or if the 
parallax be 10 ſeconds, as is commonly ſup- 
poſed, the ſun's force on the moon is fil 
nearly twice as ſtrong as the earth's force on 
her; for they are to each other as 1, 92 
to 1, This ſtronger force therefore ſhould 
draw the moon down towards the ſun: 
whereas we ſee the earth draws her upward 
from the ſun, And this author himſelf, 
ſpeaking of the ſun's force on the primary 
planets and their ſatellites, ſays elſewhere, 
* a very ſmall inequality in the accelerating 
forces that act on the primary planet and 
«« its ſatellite, would produce very great 
** irregularities in their motions.” (c) Now 
why ſhould not this obſervation hold in the 
| preſent 


(c) Page 274 of the ſame work. 
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preſent caſe ? For according to it, if the 
ſun attracts the moon with twice as much 
force downward, as the earth does upward, 

ſuch a great inequality muſt produce a more 
remarkable irregularity in the motion of the 
moon, and ſeparate her from the earth for- 
ever. If an inequality of force produced an 
irregularity of motion in the one caſe, it 
muſt do ſo in the other. The ſun acting 
on. the earth and moon unequally, and 
the ſun and earth acting on the moon un- 
equally, and in oppoſite directions, muſt 
have the ſame effect in producing an irre- 
gularity of motion: or rather the irregulari- 
ly of the moon's motion muſt be much 
greater in the laſt caſe.—.— This is only 
arguing from what the author aſſerts elſe- 
where. And in the preſent caſe he allows, 

that the ſtronger force of the ſun would 
prevail, and carry off the moon from the 
earth; but pretends to find a reaſon which 
prevents this terrible eyent, The place is 
very remarkable. He ſays, | 


V. © But it may contribute towards re- 
* moving this difficulty, to obſerve, that 


« if the abſolute velocity of the moon, at 
. Wan, 
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the conjunction, was leſs than that which 
is requiſite to carry a body in a circle 
there around the ſun ; ſuppoſing this 
body to be acted on by the ſame. force, 
which acts there on the moon, (i. e. by 
the exceſs of her gravity towards the ſun, 
above her gravity towards the earth; 
then the moon would indeed abandon the 
earth, For in that caſe, the moon hay- 
ing leſs velocity than would be neceſſary 
to prevent her from deſcending within 
that circle, ſhe ſhould approach to the 
ſun, and recede from the earth. But tho 
the abſolute velocity of the moon at the 
conjunction, be leſs than the velocity of 
the earth inthe annual orbit ; yet her gra- 
vity towards the ſunis ſo much diminiſhed 
by her gravity towards the earth, that 
her abſolute velocity is ftill much ſupe- 
rior to that which is requiſite to carry a 
body there in a circle about the ſun, 
that is ated on by the remaining force 
only. Therefore from the moment of 
the conjunction the moon is carried with- 
out ſuch a circle, receding continuall) 
from the ſun, to greater and greater 


* diſtances,” (c) 
c) Page 337. VI. Here 
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Vl. Here it is granted that he moon 
would indeed abandon the earth, by being 
more ſtrongly attracted to the fon: than to 
the earth ; were it not that her velocity is 
greater than what is requilite- to carry a 
body about the ſun, in a circle, at that diſ- 
tance; if it be impelled only towards the 
ſun with the exceſs of the two oppoſite 
forces. But this reaſoning is wrong in more 
reſpects than one. For firſt, it is not ſaid 
here, how much the ſun's attractive force 
on the moon is diminiſhed by the earth's 
contrary attraction. The ſun's remaining 
force therefore ſhould have been determined, 
before any juſt concluſion could have been 
drawn from it. For any thing that is here ſaid, 
the moon's velocity may rather be too little, 
than too great, to carry her round the ſunin a 
circle, at that diſtance, F ormerly it was aſ- 
ſerted, that the moon's courſe might be 
e preſerved regular about the ſun, tho' ſhe 
« werea thouſand times more attracted to- 
« wards the ſun, than to the earth.” (4) 
In that caſe her gravitation towards the ſun 
would have been diminiſhed but one thou- 


(a) See conference ſeventh, * 100 of the 
Engliſh Matho. 
R 3 « ſandth 
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ſandth part, by the earth's contrary force: 
and then certainly her velocity had beene( 
than requiſite, to carry her round the ſun 
ina circle, being attracted by ſuch ſuperiority 
of force. Or if the ſun's parallax be 
but 6 ſeconds, her gravity towards the fun 
would till be almoſt four times as great, a 
towards the earth: or tho the parallax ſhould 
be 10 ſeconds, it is ſtill nearly twice a 
great. Now unleſs it had been argued from 
ſome particular parallax, or diſtance of the 
ſun from the earth, we cannot ſay how much 


the ſun's force on the moon is diminiſhed 
by the earth's contrary force. 


VII. But ſuppoſing that the moon's ve- 


locity were greater at the conjunction, than 


what were neceſſary to carry her round the 
ſun in a circle at that diſtance, being acted 


on by the exceſs of the ſun's force above 


the earth's, and allowing the parallax to be 
10 ſeconds; yet ſince the tangential force 
there, is at right angles to a line drawn from 
the ſun, or to his gravitating force upon 
her, that exceſs of force would bend her path 
downwards, or below the tangent. For 


here we are to obſerve, that there are but 
; two 
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two forces that a& upon her in this point 
the force along the tangent, and the — 
of the ſun's force above the earth's, at right 
angles to the former. When forces as 1, 
92 and 1, act in contrary directions, the 
oppoſite forces on each ſide, as 1, are ex- 
tinguiſhed; and there remains a force as 
92 hundred parts of the earth's whole force 
acting with the tangential force: and the 
forge compounded of theſe two muſt ne- 
ceſſarily fall between the directions of the 
two compounding forces; that is below 
the tangent, or towards the ſun. And her 
path being once thus bent down, it could 
never riſe again; the earth's greater veloci- 
ty there would ſtill leave her more and more 
in the ſun's ſtronger attraction. For the 
ſun's ſtronger attraction prevails round the 
earth on all ſides, as is naturally enough re- 
preſented in the figure: and the carth's 
velocity is there much greater; ſince, from 
the laſt quarter of the preceding revolution, 
to the firſt of the next, the earth gets be- 
fore the moon, or ſhe falls behind the earth, 
the whole length of the diameter of her 


orbit, or about four hundred and eighty thou- 
„ ſand 


8 
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ſand miles. (e -In this caſe then, the moon 
ſhould begin from the point of the conjune- 
tion, to deſcribe an ellipis about the ſun; 
and that point ſhould be the lower apfis of 
her orbit: and the circular orbit at that diſ. 
tance ſhould fall within the ellipſis, touch- 
ing it only in that point, Or if her velocity 
was leſs than requiſite, to carry her round 
the ſun in a circle at that diſtance; that ſame 
point ſhould be the h:gher apſis of a leſs 
elligfis, in which ſhe ſhould move about 
the ſun ; and this ellipſis ſhould be contain- 
ed with the circle at that diſtance, All 
this the author himſelf has ſhewn in the 
ſecond chapter before that in which he treats 
of this ſubje&, ſo that he is, ſtrangely in- 
conſiſtent with himſelf, 


VIII. Now fince he allows that the ſun's 
greater force on the moon would make her 
indeed abandon the earth, it is a falſe pre- 
tence to ſay, her greater velocity there pre- 
vents this. Neither a greater, nor a leſs ve- 


(e) To an eye placed in the ſun, the moon moves 
really as much flower than the earth, in the interior 
part of her orbit, as ſhe ſeems to us then to move 
quicker than the ſun, 


locity 
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locity could prevent her from being carried 
down towards the ſun, and leaving the 
earth for ever. A greater velocity would 
carry her without the circular orbit at that 
diſtance: but ſhe would begin from that 
point to move in an ellipſis about the ſun. 
And any velocity, how great ſoever, could 
never make her mount upward, or hinder 
the exceſs. of her gravitation towards the 
ſun, to have its full effect. A greater de- 
gree of velocity, than what would carry 
her in an ellipſis about the fun, would turn 
the curve to a parabola; and a ſtill 
greater degree, would carry her off in an 
hyperbola : in either of which caſes, ſhe 
ſhould abandon both the ſun and the earth, 
and move on through the celeſtial regions. 
But no degree of velocity poſſible could 
make her riſe above the tangent, which, in 
the ſame point, fouches all four curves, the 
circle, ellipfis, parabola, and byperbola, An 
infinite celerity (ſo to ſpeak) could only make 
her move in the tangent itſelf, but never 
riſe above it Let us remember that the 
velocity of a cannon bullet in an horizon- 
tal direction, hinders not its deſcent by the 
force of gravity upon it. And tho' the 
I | velocity 
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velocity of the ball were ten, or an hun. 
dred times greater than what it is, it would 
ſtill fall through an equal ſpace in equal 
times, with any of theſe different velocities : 

or it would ſtill fall 1 6, 1 feet below the 
tangent in the firft ſecond of time, and af- 
'terwards the deſcents would be, as the 
ſquares of the times from the beginning. 
—— And on the other hand, tho' the gra- 
vitation on the bullet were but the tenth, 
or the hundredth part of what it is, that 
part would have its full effect, as much as 
the preſent gravitation has its full effect. In 


a word, an infinite velocity only, in reſpect 
of the gravitating force, could make the 


bullet move in the direction of the tangent 
So little does more, or leſs tangential velo- 


city hinder the force of gravitation from 
taking place 


IX. This ſets the controverted point in a 


plain and full light, ſo that more needed not 
be ſaid on the ſubject: yet we may go on to 
conſider the other arguments brought to 
prove that a weaker force might overcome 


a ſtronger. It is ſaid, this apprehenſion 
that the moon ought neceſſarily to aban- 


I = don 
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“don the earth, by the ſtronger force of 
ce theſun urging her the contrary way] may 
© beeafily removed, by attending to what 
© has been ſhewn by Sir Jaac Newton, 
« and is illuſtrated by vulgar experiments, 
* -concerning the motion of bodies about 
e one another, that are all acted upon by 
* aà third force in the ſame direction: their 
© 'relative motions not being in the leaſt diſ- 
* turbed, by this third force, if it act 
* equally on them in parallel lines: as the 
t“ relative motions of the ſhips in a fleet, 
carried away by a current, are no way 
affected by it, if it act equally upon them: 
or as the rotation of a bullet or bomb, 
about its axis, while it is projected in the 
air; or the figure of a drop of falling rain, 
© are not at all affected by the gtavity of 
e the particles of which they are made up, 
* towards the earth.“ (7) And à little 
after, it is ſaid, by conſidering this 
«© path, we ſhall arrive at the ſame conclu- 
e fions which Sir Iſaac Newton derived 
more briefly from the /aws of motion; 
<* ghat if the ſolar action was the ſame on 
the ſatellite and on the primary, and in 
Page 337. 
the 
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the ſame direction, the motion of the 
e ſatellite about the primary, would be the 
* ſame as if the ſun were away.” (g) 


X. Theſe compariſons are much inſiſted 
on, tho' they are not more to the purpoſe 
now than they were ſeveral years ago. That 
of the fleet of ſhips carried away by the 
current, comes not up to the caſe. The 
earth and moon are not carried away by the 
action of the ſun, as the ſhips are by the 
water that ſupports them. Nor are there 
two contrary and unequal forces in the cur- 
tent, to carry the ſhips different ways, as 
the ſtronger force of the ſun would carry 
off the moon, from the contrary and weaker 

force of the earth. The ſhips partake of 
the uniform motion of their place; ſo that 
it is the ſame thing with reſpect to their 
motion whether the water glides all equally 
the ſame way, or remains in the ſame place, 
like a ſtanding lake: but the place of the 
earth and moon has no motion, except in 
De Cartes's ſyſtem of an univerſal plenum. 
It is elſewhere ſaid, that no experiment or 
obſervation ſhews that there is any ſubtile 


(C) Page 339. 


mediun 
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medium in the celeſtial ſpaces, from which 
any reſiſtance to the motions of the heaven- 
ly bodies could ariſe (5), therefore there 
is no ſubtile matter round the earth and 
moon, to impreſs motion on them. Thus 
the gravitation of the earth and moon to- 
wards the ſun, is no ways like the water of 
the current to the ſhips: theearth and moon 
do not fall down in the direction of their 
gravity ; the tangential force always prevents 
that. Or if the ſhips were towed acroſs 
the current, by other forces, which hin- 
dered them to follow its direction, their 
relative motions would be very different 
from what they are, when carried along by 
the courſe of the water. Theſe obvious 
differences ſhew plainly, that this vulgar expe- 
riment has no fimilitude to the thing which 
it is brought to illuſtrate. —A ſimile parallel 
to the preſent caſe would be, if there were 
a great vortex, which carried round ſeveral 
bodies in it, as the planets are carried round 
in the ſolar ſyſtem ; and each of theſe bodies 
were in the centers of leſſer vortices, with 
other ſtill ſmaller bodies carried round theſe; 
as the ſecondary planets are carried round 
their primaries: and laſtly, if any of theſe 
: (h) Page 294. ſmaller 


. Day I ea ers yo. —ͤ — 
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ſmaller bodies come in any part of its cir- 
cuit, to be without the verge of its particu- 
lar vortex ; then it could no longer be car- 
ried round its central body, but be hurried 
away, by the force of the ſurrounding great 
vortex. A figure of this is eaſily imagined : 
and the reader will judge whether it hits 
the caſe or not. 


XI. As to the other two ſimilies of the 
cannon bullet, and drop of falling rain, 1 
am not able to ſee how they come near it, 
or in what reſpect there is any likeneſs be- 
tween, them and the thing to be illuſtrated 
by them,——lIft a child, on being told 
that all the parts of the carth were attracted 
or drawn towards the ſun; ſhould aſk a 
reaſon, why then the parts of the earth next 
to him, did not yield to that force? It might 
be told him, that they were more ſtrongly at- 
tracted the contrary way by the earth itſelf: 


juſt as the parts of a bullet in the air, by their 


ſtrong attachment to each other, ſtick faſt to- 
gether without falling down to the ground, 
by the way. And this, I think, is the only caſe 
to which the compariſon of the bullet could 


be applicable; tho it could give no great 
1 light 
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light to the ſubject. And here the ſtron- 
ger force prevails, contrary to the deſign of 
the ſimile.——Nor does the other compa- 
riſon of the drop of water anſwer the 
purpoſe. The drop yields to the force of 
gravity impelling it and falls to the ground: 
ſo do not the earth and moon fall to the 
ſun, Nor are there two contrary attractions 
here, to draw the parts of the drop aſunder; 
all its parts are impelled downward alike. 
But if it be ſuſpended, ſo that the force of 
gravity acts in oppoſition to the coheſion 
between its parts, the figure of the drop is 
firſt lengthened, and at laſt it falls down. 
This is more remarkable in honey when it 
drops, as its parts have more tenaeity than 
thoſe of water. Now, the weaker at- 
traction of the moon by the earth, in the 
preſent caſe, is as the looſer coheſion be- 
tween the particles of the drop; and the 
ſun's action on her (ſtronger here by conceſ- 
ſion) is as the force of gravity, which ſe- 
parates the parts, of the liquor. So thateven 
according to this compariſon, the moon 
ſhould be ſeparated from the earth, by her 
ftronger gravitation towards the ſun, And 
if the were a fluid body, her figure would 
be 
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be changed, or drawn out at length, like 
the drop of water. 


XII. As to the argument ſaid to be derived 
from the laws of motion, That if the 
* ſolar action was the ſame on the fatellite, 
* and on the primary, and in the ſame di- 
« rection; the motion of the ſatellite a- 
e bout the primary would be the ſame as 
« if the ſun was away.” If this proved 
any thing, it would prove a great deal more 
than the author would have defired it 
prove; namely that the moon might move 
regularly about the earth, tho' her gravi- 
tation towards the ſun were ever ſo much 
ſtronger than her contrary gravitation towards 
the earth. For there are only two conditions 
here required. Firſt that the ſolar action on 
the earth and moon be the ſame. And then, 
that it may be in the ſame direction. The 
inequality of the ſun and earth's force on 
the moon is no way regarded, This occa- 
ſioned the extravagant notion mentioned 
above, that tho' the ſun attracted the 
moon a thouſand times more ſtrongly the 
one way, than the earth does the other, 
yet her courſe about the earth might be 
preſerved regular. If the were attracted 

only 
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only four times more ſtrongly, or but 
twice more ſtrongly by the ſun, one way, 
than by the earth the other; no body I 
think can conceive that her courſe could be 
preſerved regular, or that ſhe would not 
yield to the ſtronger force, Or if this be 
the law of motion, ſure I am that men are 
yet ſtrangers to the nature of motion. 
It is altogether remarkable here, that the 
oreater the quantity of matter in the ſun is 
ſuppoſed to be, or the greater his diſtance is 
from the earth; the nearer the point of equal 
attraction between them will approach to 
the earth: and the exceſs of his force on 
the moon, above the earth's force on her, 
will ſtill be the greater. And at the ſame 
time, his action on the earth and moon will 
fill approach nearer to an equality, and the 
direction of it nearer to a paralleliſm . 
Thus the two conditions inſiſted on here, 
are neceſſarily attended with two other con- 
ditions, which ſhew them abſurd ; and the 
more theſe conditions are ſuppoſed to 
obtain, the more the abſurdity is increaſed. 
This Ihad ſhewed before in the Engliſb Ma- 
tho (i); which it would have been propec 
001 Loco citato. 
8 | to 
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to have obſerved, before the ſame condi- 
tions were again inſiſted on. This ſhews 
us that the inequality of the ſun and-earth's 
forces upon the moon, was the chief thing 
to have been conſidered in this affair. And 
it 1s ſtrange enough that the author ſhould 
have advanced this argument, after own- 
ing, that the moon would indeed abandon the 
earth, by the ſtronger action of the ſun up- 
on her, at the conjunction; if her too 
great velocity there did not prevent it. 


XIII. And I am afraid that this will be 
found to be the fault of the author's geome- 
trical propofitions ; that if they proved any 
thing, they would prove more than they 
ſhould, For the ſame two conditions are again 
repeated: more peremptorily, excluſive of 
any other. It is ſaid, thus we arrive at 
* the ſame concluſion, which Sir Jaac 
© Newton more briefly derived from an 
« analyſis of the motions of the fatellite : 
„that while the ſatellite gravitates towards 
<« the primary, if, at the ſame time, it be 
c acted on by the ſame ſolar force as. the 
* primary, and with a parallel direction; 
« it will revolve aþout the primary, in the 

G5 « ſame 


* 
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& ſame manner, as if this laſt was at reſt, 
* and there were no ſolar action. Theſe 
% two forces, the gravitation, towards the 
+ primary, and a force equal and parallel 
te to the gravitation of the primary towards 
the ſun, are exactiy ſufficient to account 
* for the compounded motion of the ſa- 
* tellite in its path, however complex a 
© curved line it may appear to be. Nor 
te is there any perturbation of the fatellite $ 
% motion, bus what ariſes from the: inequa- 
* hity of the gravity of the ſatellite, and of 
** the primary ' towards the ſun, or from 
ce their not acting in parallel lines (). This 
is very expreſs, that no inequality of the. ſun 
and eatth's action on the moon, could diſturb 
her motion round the earth; if the ſun at- 
tracts the earth and moon equally, and in 
parallel lines. And, as was obſerved juſt 
now, theſe two conditions obtain moſt, 
when the exceſs of the ſun's force upon 
the moon, above the earth's force on her, 
is greateſt. So; that the greater this excels 
is  ſappoſed to be, the mote regularly the 
moon, ſhould revolve about the earth. 
Which, in effect, 1s juſt ſaying, the More 


(4) Page 344. | 
S2 can 


[ 264 

unequal the contrary forces are, which act 
upon the. moon in the conjunction, the 
more regularly ſhe will yield to the weaker 
force. Such untenable principles muſt make 
a man inconſiſtent with himſelf : and tho' it 
be no pleaſant thing, to mark inconſiſtencies 
in any performance; yet that is not my 
fault. The reader, no doubt, who has 
patience enough, will be ſurprized to ſee 
this exceſs, here excluded, again inſiſted on, 
in order to explain the motions of all the 
ſecondary planets in the ſolar ſyſtem. This 
makes it neceſſary to tranſcribe the follow- 
ing paſſage. It is ſaid, 


XIV. The force that bends the courſe 
©* of a fatellite into a curve, when the 
e motion is referred to an immoveable 
« plane, is, at the conjunction, the dif- 
<« ference of its gravity towards the ſun, 
«« and of its gravity towards the primary. 
© When the former prevails over the /ater, 
ee the force that bends the courſe of the 
*“ ſatellite, tends towards the ſun; con- 
« ſequently the concavity of the path is to- 
« wards the ſun: and this is the caſe of 
«© of the moon, as will appear - afterward. 
* When the gravity * the primary 
« exceeds 
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« exceeds the gravity towards the ſun, at 
« the conjunction, then the force that 
ce bends the courſe of the ſatellite, tends 
« toward the primary, and therefore to- 
e wards the oppoſition of the ſun : con- 
« ſequently the path is there convex towards 
« the ſun: and this is the caſe of the ſa- 
<< tellites of Jupiter. When theſe two forces 


are equal, the path has, at the conjuncti- 


“ on, what athetiatidlihe call a point of 
cc re@itude. In which caſe however, the 
* path is concave towards the ſun through- 
« out (J).“ One knows not well what to 


make of this: for here the whole courſe of 


the ſecondary planets is made to turn' upon 
the condition, which was before excluded 
from having any ſhare in the regularity of 
their motion ; the prevalence, namely, of 
the ſun's or primary's force upon them. And 
It is made the condition of the moon's path 
being concave towards the ſun, that her 
gravitation towards him at the conjunction, 
be greater than towards the earth: and 
contrarily, it is made the condition of Ju- 
piter's ſatellites having their path convex to- 
wards the * at the e that 
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their gravitation towards the ſun, be leſ 
there, than towards the primary. It were 
eaſy to prove any thing at this rate. The 
prevalence of the ſun or primary's force upon 
the ſatellite, is only conſidered to anſwer the 
author's purpoſe, and to bend the courſe of 
the fatellite to, or from the ſun, The 
motion of the moon round the earth is ſtill 
left in the contradictory terms it was; that 
tho' ſhe gravitated a thouſand times more 
towards the fun, than towards the earth, 
her courſe round the earth would Nil 
be preſerved regular, It requires indeed 
ſome attention to obſerve the different 
purpoſes, for which theſe oppoſite ſup- 
poſitions are made.—From what was 
ſhown in No. 7. and 8. it is eaſy to perceive 
that of the three caſes here laid down, con- 
derning the various prevalence of the ſun or 
primary s force upon the ſatellite, two are 
imaginary. If the ſun's force on the ſatellite 
at the conjunction, were ſtronger than the 


primary's force upon it; or if the two forces 


were but equal, the lis . be carried 

_ from the primary. | 
XV. In the W propoſitions, a 
path is firſt contrived for the moon, concave 
towards 
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towards. the ſun throughout, and -convex 
towards the earth at the conjunction ; being 
an Epicycloid on a circular baſe, that 
ſhould croſs the earth's annual orbit about 
26 times in the year. The method in con- 
triving this is not quite ſatisfactory. In the 
Propoſition itſelf, the radius of the circular 
firſt baſe, is to the radius of the circle which 
revolves upon it: as the periodic time of 
the earth about the ſun, to the time of 
the ſynodic revolution of the moon about 
the earth. But in the demonſtration of 
this firſt propoſition, and in the two other 
propoſitions, the firſt radius: is to the ſe- 
cond : as the periodic time of the earth 
about the ſun : to the perodic time of the 
moon about the earth. Theſe. two do 
not agree. The ſynodic time of the moon 
is 2 days and 5 hours longer than the pe- 
riodic time. In the firſt proportion, the 
circumference of the immoveable circle, or 
baſe on which the other is ſuppoſed to roll 
round, by a continual application of part to 
part, contains the circumference of the other 
22, 36 times; the circumference being al- 
ways as the radius. In the ſecond proporti- 
* the greater circumference contains the 
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Teſs 13,36 times; which is too much. Ac. 


cording to the firſt of theſe ſuppoſitions, the 
moon will be 12 times in conjunction 


with the ſun, and o, 36 parts of revolution 
over, while the carth moves once round the 


ſun. In the ſecond: ſuppoſition, which the 
demonſtration of all three propoſitions pro- 
ceeds upon; the moon, in the ſame time, 
will be 13 times in conjunction with the 
ſun, and 0,36 parts of a revolution over, 
For the point in the revolving circle, 
which deſcribes the Epicycloid, or path of 
the moon, muſt fall 13 times between 
the ſun and earth, while the circle 
turns 13 times round, and a third of a 
time more. This ſhould have been 
better adjuſted, as it gives us a lunar month 
too many in the year. Then it is ſhewn 
how a tangent to any point of this path 
might be drawn, and what the abſolute ve- 
locity of any body in that point ſhould be. 
In the ſecond propoſition, the center of 
eurvature in any point of the Epicyclod, 
and the ray of curvature in that point, 
are determined. All this is laid down, 
without any regard, either to. the force. of 


the ſun or of the earth upon the moon. 
a The 
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The conſideration of the exceſs of the firſt 
above the laſt, by comparing them toge- 
ther, is paſt over in ſilence, for feat of 
the contradiction ariſing from the moon's 
yielding to the weaker force. The main 
deſign is to ſhew the moon's path concave 
towards the ſun, at the conjunction: tho 
that cannot be done without incurring the 
ſame contradiction, as we ſhall ſoon ſee, 
when the laſt propofition is conſidered: 
for the — difficulty lies there. 0b bigl 


5 X yl. It is the beauty of das new. phi- 
loſophy, that it accounts for the motions 
of the heavenly bodies, from natural cauſes 
or from the forces that act upon them: 
this gives ſatisfaction to a rational enquirer. 
Formerly men ſet their imaginations at work, 
to invent ſuppoſitions in order to ſave ap- 
pearances; without conſidering what forces 
ſhould move theſe great bodies in ſuch a 
manner. Thus the primum mobile, and all 
the hea ven of fixt ſtars, were thought by 
the anc ients, to whirl round the earth in 
24 hours. And in the Tychonic ſyſtem, 
perplexed motions in different circles and 
Ire en, were contrived for the planets, 
3 without 
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without regarding what forces could carty 
theſe circles themſelves, and the planets 
round in theſe circles: as if all this had 


been to be guided by the genii, or angels that 
govern the ſpheres above. This ſhewed 
the fruitfulneſs of men's invention, but 
did not hit the truth of the caſe. But 
to return; in the laſt propoſition, the force 
of the ſun upon the earth and moon, is 
pretended to be deduced from a proportion 
laid down in the ſecond propoſition. And 
it all comes to this (as will appear) that the 
ſun attracts the earth and moon equally, and 
in parallel lines. The right method here, 
I conceive, had been, to have aſſumed the 
forces of the ſun and earth upon the moon, 
according to ſome particular parallax; ſo 
that the force of the ſun upon the moon 
ſhould have exceeded the force of the earth, 
upon her; and from theſe forces thus aſ- 
ſumed to have ſhewn, that her path is 
| fach as was marked for her: as alſo to : 
have proved, that her too great velocity at 
the conjunction, prevented her yielding to 
the ſun's ſtronger force, as was aſſerted before. 
I ſhall conſider this particular, which was 
the whole defign of the undertaking, and 
Ol ö 1 
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in which all the difficulty conſiſts: fo 
much of the author's figure as relates 
to this, I have drawn, ſomewhat more 


juſtly. 


XVII. In this figure, as applicable to 
the earth and moon, A is the earth, A a 
the ecliptic, in which the earth moves from 
A to a, according to the order of the ſigns; 
Lis the moon, L the path, in which it is 
pretended the moga moves; CL D is the 
orbit ſhe would deſcribe about the earth, 
if the ſun were away, and in nch ſhe 
moves from C to L, or from c tq; l, con- 
trary to the motion of the earth. & is the 
ſun, g is a point in the ray A 5, to which 
it is ſaid, in propoſition 3, the forces that act 
on the moon, and make her deſcribe the 
epicycloid, are always directed. It is thus 
determined in the ſecond propoſition. A 8, 
or the periodic t time of the carth round the 
ſun : is to A E the periodic time of 
the moon round the earth: as the fame 
AE, or periodic time of the moon, is to 
4B. It is to be obſerved here, that 
the three firſt terms in this propoſition, 
are conſtant; the periodic time of the 


2 earth 
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earth, to wit, round the ſun, and the 
periodic time of the moon round the earth, 
which is taken twice: therefore the laſt 


term A B, muſt be an invariable quantity, 
whether the ſun's parallax be great or ſmall. | 


This breeds an error in the author's whole 


reaſoning, concerning the forces that a& 


upon the moon, according to the different 


parallaxes of the ſun. For when he comes 
to determine theſe forces, he ſays, it ap- 


e pears from what has been demonſtrated, 
« that the path may be deſcribed, by a force 


directed towards the point B, (which 7s 
given upon the ray AS, but revolves 
* along with this ray about S) or by any 
* forces, which compounded together, ge- 


<< nerate a force tending to B, and always 
proportional to LB, the diſtance of the 


« ſatellite from B. Let L A be equal and 
<« parallel to A B, and A B HL ſhall be 
<* a parallelogram, and the force L B (n) 
*© may be compounded of LH and LA: 


* thatis, the force L B may be the reſult 
ce of a force LH acting on the fatellite, 


© equal and parallel to AB, the gravitatt- 


(n) It is LK in the author's co but that does not 


agree with the ſenſe. 
cc on 


[ 273 | 

© on of the primary towards the ſun, and 
* of a force L A, tending to the primary, 
te and equal to the gravity by which the 
te ſatellite would deſcribe the circle CL D 
* about the primary, in the fame periodic 
<« time t, if the ſun were away (z).” And 
this is all that is ſaid concerning the forces 
which a& upon the moon, and make her 
move in the Epicycloid before contrived : 
which juſt comes to this, that the ſun at- 
tracts the earth and moon equally, and in 
parallel lines, 


XVIII. Now fince the only condition 
of the forces here is, that the ſun act upon 
the earth and moon, equally, and in parallel 
lines, without any regard to the exceſs of 
the ſun's force above the earth's on the 
moon ; or to the diſtance of the ſun from 
the earth, (for AB is determined from the 
ſun's periodic time, which is the ſame, 
whatever his diſtance be:) ſince this is ſo, 
I fay, if theſe propoſitions proved any thing, 
they would go on to prove, till the abſurdi- 
ty became monſtrous, in ſpite of all endea- 
vours to reſtrain them; that the moon 


(n) Page 344. : 
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yielded to the earth's weaker force, tho 
the ſun attracted her the contrary way, an 
hundred, or a thouſand times more ſtrongly. 
For the more theſe conditions obtained, the 
greater that exceſs of force would grow, 
and the abſurdity muſt become intolerable. 
With reſpect to this exceſs of force, 
the ſecond corollary to the ſecond | 96 99a 
tion is remarkable. The collary is, © in the 
* caſe of the moon, f f: TT:: 1178 
« Xx AS; but AC is about AS: 
« conſequently A C is leſs than A B, and 
e the path of the moon is concave toward. 
© the ſun throughout.” Here the exceſs 
of force is mentioned, with a view only to 
ſhew that the' moon's path muſt be concave 
towards the fun throughout, and to. tally 
with the firſt of the three caſes laid down 
before, in page 336. It is mentioned only 
as an exceſs of lines, not as an exceſs of forees. 
And when the forces come to be confider- 
ed after ward in the third propofition, the ab- 
ſurdity of a weaker force overcoming a ſtron- 
ger, is paſt over in filence; the exceſs had al- 
ready anſwered the end for which it was in- 
tended. It feems ſtrange to me, when a 


contradiction is — that one can get 
over 


A 
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over it ſo eafily, at the expence of truth it- 
ſelf : For if one contradiction could be true, 
all truth ceaſes. But it ſhould have been 
obſerved in this corollary, that 4 B is an 
invariable-quantity,.and muſt be greater than 
AC, even when the ſun's parallax. is 26 
ſeconds, or when the ſun's force on the 
moon, is to the-earth's force on her, as I 
to 1, 334 (ſee the annotation: to Matho) 
that is A B muſt be greater than AC, by 
the author's geometry, when it is leſs in 
the nature of things. And the moon's 
path muſt be concave towards the ſun 
throughout, even when the earth's force on 
her is greater chan the ſun's, n. to the 
condition 1 2 336 . | 


XIX. The original am of a 
weaker force overcoming. a' ſtronger ſtill 
remains, after all: this demonſtration. For 
taking the parallax of 10 ſeconds, which 
this geometry goes upon, when L coincides. 
with C, in the conjunction, or when the 
moon is exactly between the fun and earth; 
if A repreſented the ſan's ſorce on the 
moon, it ſhould be to A C, as 1,92 tor. 
Whence CB is nearly equal to C A or LA: 

that 
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that is, the exceſs of the ſun's force upon 
the moon, above the earth's force, is near- 
ly equal to the earth's whole force upon 
her. In which caſe (as was before ſaid) 
ſhe is only ated upon by two forces, the 
force as CB, urging her towards the ſun, 
and the tangential force as C x, acting at 
right angles to that : for the oppoſite forces, 
as C A, on each fide conſume one another, 
This leaves the contradiction juſt as it was; 
fince to ſay that ſhe would riſe above the 
tangent, or not move in a direction between 
the directions of the two compounding forces, 
is juſt ſaying, when a body is impelled by 
two forces, it will not move in the diagonal, 
This is an abſurdity too great to be conceal- 
ed by any apparatus of demonſtration, or 
ſupported by any authority. On the con- 
trary, if the moon's gravitation towards 


the earth, makes her fall 16, f feet below 


the tangent of her orbit, in a minute, her 
gravitation towards the ſun in this caſe would 


make her deſcend towards him, nearly as 


far in the ſame time. And ſhe muſt al- 
ways fall below the tangent to that fide, 
as long as her gravitation towards the ſun 


18 _ thing greater than her gravitation * 
towards 
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towards the earth. And if the two op- 
poſite forces were equal, then her path 
would indeed have a point of rectitude, and 
the tangential force would only remain: 
but the earth's quicker motion would ſoon 
leave her expoſed to the ſun's ſtronger force, 
and ſtill her courſe would be bent towards 
the ſun, 


XX. Hence therefore in all caſes, with- 
out exception; a fatellite muſt gravitate 
more towards its primary than towards the 
ſun, that it may revolve about its primary: 
and in all parts it muſt have its path concave 
towards the primary, and never concave to- 
wards the ſun at the conjunction. This I 
think may be repreſented to the imagina- 
tion in a ſenſible manner. Let us ſup- 
poſe the orbit of the moon to be carried 
about with the earth in the ecliptic, like a 
moveable locus, of whoſe motion ſhe par- 
takes; and that a tangent to the orbit in the 
conj junction were likewiſe carried along, or 
(which is the ſame thing) always drawn to 
that point, while the moon moved round 
the earth as ſhe does o.. This tangent 
would be always erpendicular to a line 

| 4 joining 
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joining the center of the ſun, moon, and 
earth. But the moon could never go be- 
low this tangent towards the fide of the 
ſun: that would be ſuppoſing her to go 
without her orbit. Therefore her path 
could. never be concave towards the ſun in 
that part. This would. be plain to the 
eye, if the author had drawn his figure to 
repreſent the moon in the conjunction: for 
the tangent would be common both. to 
a circle round the ſun at that diſtance, and 
to the moon's orbit in that point, and from 
that point the curves are bent contrary 
ways. And if the moon's path, by this 
compound motion, were referred to an im- 
moveable plane, parallel to that of her or- 
bit, but farther from the eye, ſuppoſed 
in. the axis of her orbit, and at an infinite 
diſtance, as in the orthographic projection 
of the ſphere : I fay, if her path were re- 
duced to this immoveable plane, it would 
form a ſerpentine line convex to the ſun 
below the ecliptic, and concave towards 
him (and the earth) above the ecliptic, 
with a point of contrary flexure, at each 
croſſing of the ecliptic; but nothing like 
the author's epicycloid. And ſuch a ſerpen- 
tine 
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tine path, all the ſatellites of Jupiter and Sa- 
turn form; notwithſtanding what is ſaid in 
the firſt corollary of his ſecond propoſition.— 
If the ſeraidiameter of the moon's orbit be 
made radius, the diſtance of her path from 
the ecliptic, on either ſide, might be deter- 
min'd, by right fines applied perpendi- 
cular to. the ecliptic, and diſtances propor- 
tional to the times in which ſhe performs 


any part of her OPT revolution. 


XXI. As. the moon could not riſe up 
from the conjunction, towards the ecliptic, 
contrary to the ſtronger. force of the ſun ; 
ſo, if the earth and moon turned round on 
their common center of gravity, that cen- 
ter would be always. in the ecliptic, and 
the earth, when below it, could not riſe 
upward contrary to the ſun's ſtronger force, 
If the. ſun's. parallax ba 10 ſeconds, the 
point of equal attraction between, him and 
the moon would, be only eleven ſemidiame- 
ters of the earth. diſtant from her center; 
and the ſun's force on the earth would be 29 
times greater than her force upon it. (See 
the annotation to the Latin Matbo.). This 
ſhews the impoſſibility of the earth's. 


mounting 
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mounting againſt ſuch a prepollency of force. 


Philoſophers, when they would ſhew the 


force of gravity towards the earth at the 

diſtance of the moon by her falling 16,1 
feet below the tangent in a minute, ſuppoſe 
the radius of her orbit 60 ſemidiameters of 
the earth. This argument would not be juſt, 
if they revolved about their common cen- 
ter of gravity. The radius of her orbit 


then would be but about 58 ſemidiameters. 


And how could ſhe fall towards the earth 
16, 1 feet in a minute, if the ſun's force 
were ſtronger than the earth's on her ? The 
author ſhould have conſidered this. If they 


turned on their common center of gravity, 


he would have an epzcyclord to contrive for 
the earth. The reaſon why the moon raiſes 


the tides higher than the ſun, is becauſe her 
diſk is little in reſpect of the earth's, and ſhe 
attracts the waters directly under her more 
ſtrongly than thoſe towards the horizon, 
Her diſk is large in reſpect of lakes and the 
Caſpian ſea ; therefore ſhe attracts all the 
waters equally, and raiſes no tides in theſe. 
The ſun's larger diſk attracts all the waters 
equally, but with greater force, ſo that no 


ſwelling of the waters appears. 
r 


